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Explosion of the Locomotive “Lehigh.” The locomotive Lehigh was what is known 





BY L. F. LYNE, M. E. 





The illustration shown in Fig. 1 represents 
the back part of the boiler of the locomotive 
Lehigh, No. 15, D., L. & W. R. R., Morris 


& Essex Div., which exploded at the Ho- boiler). 
boken (N. J.) depot, Oct. 28th, 1879, at/it became necessary to lengthen out the 
about 8.45 P. M., killing the engineer on the frame, and by the application of a pair of 
spot and injuring the fireman so that he died a_ new cylinders, etc., it became virtually a new 
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hard coal.. The total length of the sheet on 
the wagon top is about 6 feet 11 inches, to 
which is attached four rows of braces, two 
on each side. The distance between the 
center of the row of braces /, and the corre- 


as an eight wheel passenger engine, was 
formerly a wood burner, and came on the 
D., L. & W. R. R. in 1865. In 1874 the en- 
gine was remodeled by changing the con- 
struction of the boiler to adapt it to the burn- | sponding one on the opposite side of the 
ing of anthracite coal (this was a new| boiler is 17”, and 6” from these, there is 
In consequence of these alterations | another row, g, on each side. In each of these 
rows there are fourteen braces made of 1” 
round iron, making in all 56 braces, from the 
wagon top to the crown bars; and the object 











about 22” from the back end of top sheet. 
The safety or pop valves on the D., L.& W. 
R.R. are set to blow off at 1301bs. per square 
inch, and evidence goes to prove that this 
safety valve was blowing at the time the signal 
was given to start the train. The steam gauge 
was tested the 29th inst. and found correct. 
The engineers have strict orders not to tam- 
per with a pop valve under any circum- 
stances, and to report the same when out of 
order. The boilers are washed usually once 
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few days after. The locomotive had been 


moments later. The train began to move, 
and had progressed from six to eight feet, 
when a deafening report was heard, as if a 


coupled up to the train and all was ready, | 
and the signal had been given to start; the | 
steam was escaping from the pop safety 
valve, as usual, and nothing to indicate the 


terrible catastrophe which followed a- few | 


heavy cannon had been discharged, and the 


air was filled with bits of iron and debris fly- 
ing in all directions 
the side of the boiler where the explosion 


The board fence on | 


occurred was blown against a horse car, | 


severely injuring the passengers, and it was 
reported that the ‘‘driver suffered the loss of 
his entire clothing,” but evidence has not 


been found to corroborate this statement. | 


The locomotive was evidently lifted from the 
ground and thrown over on the left side, as 
the driving wheels on the left side were 
found lying across the rail, and inside of the 
same. Thecab together with the upper works 
of the boiler were completely stripped off. 
The air being filled with steam and hot 
water, besides the debris mentioned, it was 
some moments before an examination could 
be made. When the steam cleared away, a 
rent was found in the right side of the wagon 
top, from the seam B, in Fig. 1, and follow- 
ing the edges of the crow feet, both top and 
bottom, making an opening 18” wide, being 
torn completely away from the boiler, at C 
(a distance of 5ft. 6” from B), and was 
thrown, in the direction indicated by the 
round brace, D, a distance of about 150 feet 
back, and about 20 feet to the left, of the en- 
gine. The piece was afterwards found, as 
shown in Fig. 2, on the top of a shed. 





Fig. 





engine. The iron of which the boiler was|of these braces is not, as some suppose, to 
composed, was stamped with C. H. No. 1) strengthen the shell, but to support the crown 
(charcoal iron) made by the Abbott Iron Co., | sheet, and hold it up. In addition to these 
of Baltimore, Md., was a trifle less than 2” | braces there are 15 cross braces, attached to 
thick. Specimens of this were afterwards | crow-feet (shown at j,/’), on opposite sides of 
tested and are said to have stood a tensile | the shell, so as to hold it when the stay 
strain of about 46,000 Ibs. per square inch. | bolts break, as they ultimately will, owing 

These specimens were taken from the piece | to the unequal expansion of the shell and 
which was torn out, and, considering the | the sides of the fire-box. It will be observed 
fact that the iron was undoubtedly strained | from the illustration that the piece was torn 
up to, if not beyond, its elastic limit, when | from the solid sheet, and does not touch 
it was torn from the boiler, being bent up | either seams or rivet holes, except at 
and then straightened again, would neces-|the point B where the wagon top 
sarily reduce its tensile strength. Doubtless | joins with the sloping part of the boiler. 
specimens taken from the body of the sheet, | The rivets used were 44” in diameter, 


every month or six weeks. A specimen of 


the iron which was knocked off near the 


seam B showed a small amount of crystalli- 
zation which was discovered on one edge 


about 3” thick, also a number of scattered 
crystals which was undoubtedly caused by a 


piece of crystallized iron being put into the 
ball at the time the sheet was made, as 
no other similar indications were discovered, 
and the present one was not sufficient to 
materially weaken the sheet, as the space 
covered was very small. The crown bars 
are made of flat bars 34” thick and 414” 
wide, fastened together at the ends, and 
fastened to the crown sheet by bolts put 
up from the inside of the fire-box with a 
plate having gib ends placed across the top 
of the bars and held by a nut, as shown in 
the cut. 

The practical testimony of Henry Water- 
man, M. E, as a mechanical expert, which 
was given at the coroner’s inquest, brought 
out some very interesting features as to how 
the rupture took place and how it ended. 
Henry Waterman, is probably too well 
known as a practical scientific man to re- 
quire an introduction to the engineering, 
or mechanical community, having begun 
his apprenticeship at the machine trade 
in 1830 in N. Y., and began the practice of 
engineering in 1838, having been constantly 
employed in this branch of business since 
that time, and is said to be the original in- 
ventor of the pop safety valve. He stated 


that he had thoroughly examined the loco- 
motive Lehigh, and expected to find some 





remaining on the boiler, would show greater | and these at B and other circular seams are 
tensile strength. Referring to Fig. 1, the | placed 1%” from center to center. The 
The 


reader will observe that the fire-box is of | side seams at A are double-riveted. 


| pretty good length, which is necessary for' dome, 7, is 238” in diameter, and is located 


weak spot but found none. Hethen went into 
a general description of the boiler and dis- 
cussed its shape, distribution of braces, stay 

















































































2 
bolts, etc., in substance much the same as 
that already given. It was also stated that 
there are hundreds,and perhaps thousands, of 
locomotives running to-day without any other 
support for the crown sheet except the 
crown bars, and six or eight braces from the 
inside of the dome to the crown bars. 

This boiler, then, has the four rows of 
braces (already mentioned) connected with 
the crown bars and the arch, or shell, of the 
boiler; also the cross braces between each of 
the crown bars, not generally used in other 
boilers. Mr. Waterman here stated that he 
never saw, during his whole practice, a 
boiler better constructed, and that seemed to 
anticipate every strain that might be brought 
to bear upon it, than did this one; and, judg- 
ing of it by all the rules known to practical 
science, the boiler was, at least, 400 per 
cent. to 500 per cent. stronger than the re- 
quirements for the pressure to be carried. 
Calculations had also been made which show, 
provided all the braces were taken out, the in- 
side strength of a sectional square inch of 
iron (with usual pressure allowed this boiler), 
to be about 10,000 lbs. per square inch, or 
about five tons. 

The average boiler iron of the country 
will stand about 50,000 lbs., or is calculated at 
that strength. The braces themselves are 
shown by this boiler, as it stands, to be 
strong enough to hold the entire pressure 
which they did, or, in other words, the 
whole top ought to have gone off when the 
sheet was broken, but it did not, therefore, 
the braces showed sufficient strength to hold 
the entire rupture at the first row of braces. 

The workmanship is faultless, from the 
fact that every part that relates to workman- 
ship remains intact, and there is nothing gone 
from the boiler except the piece of the sheet 
torn out (as shown in Fig. 2). There was 
nothing to indicate any weakness in the 
sheet, generally speaking. The reputation of 
the manufacturers of the iron used in the rup- 
tured sheet is to make the best material, and 
is so considered by railroad men. An exam- 
ination was made with a magnifying glass 
the whole length of the fractured sheet, 
which revealed nothing in the shape of crys- 
tallization or corrosion ; the fractured edge 
was of that fine appearance due to refined 
fine iron. The rows of braces along the top 
of the arch are placed there to support the 
crown sheet, and do not add to the strength 
of the arch. The crown sheet, being the 
weakest part of a locomotive boiler, requires 
the best support. A row of braces along the 
center of piece torn out, on account of their 
angularity, would have been less support to 
the crown sheet, than where they are at pres- 
ent, and would not have prevented an explo- 
sion. There was no evidence to indicate 
what pressure was on the boiler at the time 
of the explosion, which could only be shown 
by actual test. The water could not have 
been low, as there was no indication of it, 
as there certainly would have been had it 
occurred. The opinion of Mr. Waterman is, 
that iron does not weaken by a steady strain, 
but blows or sudden strains will crystallize 
the same, and that a boiler will not necessa- 
rily explode by opening and closing the 
throttle suddenly, except, possibly, in case of 
the slipping of the wheels, when a tremen- 
dous jar would be given to the boiler. Steam 
gauges and safety valves require constant at- 
tention and should agree with each other. 

When a locomotive starts from a station, 
the water in the boiler does not start the 
same instant with the engine, but is pushed 
back to the back end of the boiler, but not in 
such a way as to endanger the safety of the 
boiler. In regard to the thickness of the 
iron, when the thickness is increased beyond 
a certain limit it is very materially weakened, 
owing to unequal expansion. 

Owing to the deaths, by the accident itself, 
of the engineer and fireman, the only two 
men who would have been able to testify to 
matters of fact, as distinct from inference, 
the precise cause of the explosion is a very 
difficult problem. The evidences,in this case, 
are that the strain was uniform over the en- 
tire surface of the piece which was blown 
out. Judging from the fold of this piece 
and the direction it took, after being sepa- 

rated from the boiler, it probably gave way 
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in Fig. 2. A represents the end of the brace, 
D, in Fig. 1), and took a direction outward, 


tearing away the riveting at the front (the | 
It was then | 
thrown over and upward until it tore away | 


rivets were sheared off at B). 


at the upper part, and, by the momentum 
given to the sheet by this action, it was car- 
ried over to the left of the engine, which ac- 
counts for its being found in the position 
where it was afterwards discovered, the 
rupture taking place on the right side of the 
engine, together with the discharge of steam 
and water, the recoil of which threw the en- 


gine over to the left. Boilers are generally | 
thrown opposite the blast. Undoubtedly, | 
the braces prevented the whole top from be- | 
ing blown off, but more braces would not | 


have prevented an explosion, for obvious 
reasons. 


in the center, at the lower edge (shown at B, | Boiler Proportion and Construction.— 


Riveting and Staying. 





BY WM. H. HOFFMAN, M. E. 





It has been determined by many experi- 


|ments that the use of steel rivets increases 


the cost of construction, by reason principally 


' of the loss by overheating and burning, while 
‘in hammering they often chill so rapidly 
that the heads are easily knocked off ; this 
trouble showing itself even when mild steel 


is used. A steel rivet should only be used 
where the system of machine riveting is on 
the hydraulic plan. 

Machine processes in all cases close the 
joints and fill the holes better than hand 
riveting, as the whole body of the rivet is 


reached by the pressure of the machine, but 
Mr. Waterman also stated that he never | 
before, in all his practice, saw a boiler in | 


I believe that in every kind of machine rivet- 
ing, pressure rings surrounding the rivet on 


which every strain seemed to be anticipated, | both sides of the plates should be used to 
as in this boiler, and that in this case he | assist in bringing the joint home and to pre- 
would have slept on it. When a sheet breaks, | vent the sheets from being separated by the 
or a rivet gives way, an additional strain is | squeezing of the rivet while very hot, in a 


thrown upon its neighbor, and the pressure | 


transverse direction under or between the 


does not lessen as fast as the tendency to tear | sheets, though in hydraulic riveting the press- 


increases. 






ure is so gradual that the partial cooling of 





Dry Pipe 7 feet long 
‘ perforated on top side. 
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The theory of this witness and other experts 
is—that the reaction of the internal forces 
within the boiler upon one another was ex- 
cited up to a degree beyond the strength of 
the boiler to withstand, and a rupture be- 
came unavoidable. 

The designation, ‘‘forces,” as employed in 
the above testimony, seems to be an indefi- 
nite one, but, divested of all mystery, it may 
be understood to include such agencies as 
the shock caused by the sudden rising and 
falling of the water when the pressure of the 
steam is released unequally by the sudden 
opening and closing of the throttle, &. 
This shock, or reaction, is intensified by a 
succession of sudden openings and closings 
of the throttle, especially when acting in 
connection with the slipping of the driving 
wheels. 

Every locomotive engineer who treats his 
engine as a passsionate man would be likely 
to treat a balky horse is subject to the 
same danger. When a locomotive throttle 
is opened and the wheels slip, the throttle 
must, necessarily, be closed, but, before 
opening it again, a few moments should be 
allowed for the disturbed forces, previously 
described, to return to their normal condi- 
tion. I condemn the practice of opening and 
closing the throttle or any other large valve 
suddenly, as accident is frequently caused 
through such carelessness. 

—_——egpe—_—___—_- 


Water _Line 
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heated and bent to any form desired. 


} 
| besides the advantage in having room for 









the rivet prevents it from ‘‘ bulging” and 
separating the joints. 

In drilling or reaming plates it is easy to 
slightly round the corners of holes on both 
sides of the sheets, thereby reducing the tend- 
ency to shear all of twenty per cent., and 
punched holes should have the corners 
reamed in like manner. 

There is one point in the construction of a 
boiler that often receives very slight atten- 
tion, viz.: the forming or forging, and fas- 
tening of crow feet or stay lugs to shell and 
heads. It is not a rare thing to find crow 
feet forged of flat bar iron strong enough to 
resist with perfect safety a working strain of 
40,000 Ibs. fastened to the shell of a boiler 
with two §” rivets and these receiving the 
stress at an angle of 45°. 

I think that a neat and strong crow foot 
can be dropped or rolled with two, three and 
even four webs to receive rivets; these can be 
This 
method would certainly establish a uniform 
standard as to strength, and would materially 
reduce the cost of manufacture in the shop, 


extra rivets. 

The stays should be of the best material 
hammered from the merchant bar. Holes in 
the ends rimmed to size. The stay pins 





ishould be turned and drilled to receive 
| annealed wire guard pins. Where threads are 
used the parting of rod on which thread is 


It is said that there is not a good ma-|cut should be enlarged, so that the bottom of 


chinist out of employment in Westerly or | thread will have the same sectional area as 


Pawtucket, Rhode Island. 


| the body of stayrod. Continuous head stays 








should have steel expansion collars to allow 
for expansion of tubes. Collars must be of 
steel. Every stay rod should be so arranged 


‘| that it can be removed from the boiler and 


examined and tested, and wherever pitting 
and wasting is discovered the stay should be 
condemned, and a perfect one inserted. 

Now some boiler builder will say this is all 
very fine with your hammered stays, turned 
pins, rimmed holes, etc., but who will pay 
for it? But nevertheless, my friend, this is 
just what boiler-making is coming to, and 
the purchaser will pay for the extra work and 
reduce his rate of insurance; and with boilers 
well designed with a view of perfect cleaning 
and inspection perhaps he will not insure at 
all, as he will naturally feel as proud of the 
boiler as of the engine, and nearly every 
owner of a good engine will insist on its 
being regularly inspected and cleaned. 

* * * * Since my last article on Boiler 
Proportion and Construction, I have had two 
inquiries in regard to the details of arranging 
fifty-four (54) 34-inch tubes in a 66” diameter 
shell. There is no secret about the method, 
Mr. Editor, and I herewith send an end view 
sketch, showing the design as described. 
Although I rate this boiler as 80 H. P., it will 
generate steam for 90 indicated H. P., and 
will not lift the water. When set, there are 
800 square feet of heating surface exposed. 


“+ 9B 
Horse-power of Steam Engines. 


Editor of Machinist : 

I notice you are frequently beset by cor- 
respondents in relation to estimating the 
horse-power of steam engines, and, though 
rules and formule have been published in 
your paper at different times, very few em- 
ploy them correctly. For this reason I 
think a few remarks on the subject might 
not be out of place. There are three con- 
ditions necessary to know before we can es- 
timate what power an engine is capable of 
exerting, viz: Area of piston, steam pressure 
in pounds per square inch, and travel of pis- 
ton in feet per minute. Even then we can 
only approximate its power ; but, to know 
the amount of work an engine is performing, 
it is actually necessary to know two other 
conditions, viz: point of cut-off and average 
pressure during the whole length of the 
stroke. This latter condition is the most 
difficult of all to realize. Take, for instance, 
two engines with the same bore of cylinder 
and stroke of piston, as nearly alike as me- 
chanical skill can make them, and working 
with the same pressure per gauge. They 
would not develop equal power, because the 
steam pipe of one might perhaps be long, and 
contain many right angle bends, and it, as 
well as the cylinder, be located in a cool 
place, and unprotected from the influence of 
the atmosphere, while in the case of the 
other engine, the steam pipe may be com- 
paratively short and straight, and, as well as 
the cylinder be protected with some good 
non-conducting substance. 

One of your correspondents states that he 
estimated the power of his engine by the fol- 
lowing conditions, viz: Area of piston, revo- 
lutions, and pressure, which was 100 pounds 
per square inch, by gauge, but he neglected 
avery important factor in his calculations, 
viz: the point of cut-off. Though the press- 
ure may have been 100 pounds per square 
inch by gauge, it might not average over 50 
for the full stroke of the piston. Some 
manufacturers of automatic cut-off engines 
claim that the full boiler pressure is realized 
in the cylinder at the commencement of each 
stroke, but such assertions must be taken for 
what they are worth. Ido not actually be- 
lieve that over } of the boiler pressure can be 
realized in any engine that was ever built, 
and not more than }in the majority of en- 
gines, if (as is claimed in ‘‘Engineering Popu- 
larized,” and by other high authorities) great 
fluctuations of temperature take place in the 
piston and the walls of the cylinder at each 
stroke, and as the piston is continually Te 
ceiving from the incoming steam, the m0 
mentum of which is diminished by its pas- 
sage through long, crooked pipes and elbows, 
and its affluent velocity retarded by having 
to ooze through one or more intricate valves. 
For the foregoing reasons it is very evident 
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that there must be a great difference between 
boiler pressures, and that realized in the cyl- 
inders of steam engines. 


| working with a mean pressure in the steam 
| chest of sixty pounds; now, if the valve be 
| properly constructed (for compression by in- 


The rule on page 5, AMERICAN Macutnist, | side lap), the exhaust—having been wide 


for Sept. 20th, 1879, is probably as plain, 
simple and accurate as possible, as it gives 
the conditions necessary to make a rough es- 
timate of the horse-power of steam engines. 
Another point in calculating the power of 
steam engines, which is not quite as well un- 
derstood as it might be, is, that the average 
pressure is often confounded with the mean 
effective pressure, and ‘‘ vice-versa,” where- 
as, in fact, the average pressure is the press- 
ure exerted against the piston during the 
whole length of the stroke, regardless of the 
back pressure and the resistance of the at- 
mosphere, while the mean effective pressure 
represents the difference between the two. 
The piston of a steam engine is exposed to 
two forces—that due to the incoming steam on 
one side, and the resistance resulting from the 
exhaust and the atmospheric pressure on the 
other, and the difference between the two, 
or that portion of the pressure that is utilized 
or converted into work, represents the mean 
effective pressure. 
STEPHEN ROPER. 





Letters from Practical Men. 





Editor of American Machinist : 

Dear Srr:—After very carefully reading 
nearly four columns in your issue of the 15th 
inst., over the signature of Mr. Chas. A. 
Hague, I am unable to decide whether or not 
he is in favor of compression. 

Should you afford space for my compo- 
sition, the reader will not be so unfortunate 
as I have been, for I will state that I am in 
favor of compression, and for the following 
reasons, which have been entirely overlooked 
by your several contributors to the subject, 
and not for any of the reasons given by 
them. 

Neither direct nor compressed steam is nec- 
essary to arrest the inertia of the moving 
parts, to wit: the piston, rod, and connect- 
ing rod, for this expends itself in useful 
thrust against the crank pin, forcing it to the 
dead center; now if there be no inside lap on 
the valve there will be no compression, and 
the incoming steam will instantly set the 
piston in motion towards the other center, 
and the lost motion in the main journal, 
Cross-head and crank-pin, in being instantly 
taken up, gives a sharp knock or thump, to 
avoid which the engineer will be constantly 
keying up, causing the journals to heat and 
Wear rapidly. 

That the elementary reader may more 
Teadily understand what is meant by com- 
Pression, I will suppose a simple twelve by 
twenty-four-inch saw mill engine, with slide 
Valve with large ports and free exhaust, and 





open, allowing all the steam above the at- 
mospheric pressure to escape, will close 
about three inches before the piston reaches 
the end of the stroke. In traveling the next 
one and a half (14’”) inches, the piston will 
have compressed the imprisoned vapor to 
one-half its volume, and increased its press- 
ure to one atmosphere pressure; and in 
traveling the next three-quarters of an inch, 
again reducing its volume one-half, and in- 
creasing the pressure to two atmospheres; 
and in traveling the next three-eighths (8 in.) 
of an inch, again reduces the volume one- 
half, and increases the pressure to four at- 
mospheres. The reader will perceive at once 
that the gradual increase of pressure by com- 
pression will have arrested or overcome the 
inertia of the piston and taken up the lost 
motion referred to, and when direct steam 
is admitted, it will find the ports and clear- 
ance already filled and the piston in motion, 
and the engineer will discover that no 
reasonable lost motion will produce sound or 
thump. 


WHITEHILL’s IMPROVED STEAM ENGINE. 


In constructing a valve, care must be 
taken that compression be not carried beyond 
the pressure maintained in the steam chest. 

Wa. GOLDING. 

NEw ORLEANS, La. 





Editor American Machinist : 

I see an article in your very excellent 
paper, written by Stephen Roper, concern- 
ing the steam engine indicator, in which he 
attempts to depreciate that valuable instru- 
ment. Now, Mr. Editor, the indicator has 
led me through a great many dark points, in 
engineering matters, to the true light, and I 
now feel that it is as essential to the engineer 
as the rule or calipers are to the machinist. 
It brings to light the hidden things within 
the steam cylinder; it determines whether 
your steam is wet or dry, whether the piston 
speed is fast enough. By a line as easily in- 
terpreted as the figures on a scale, it shows 
the amount of back pressure throughout the 
stroke. In fact, it reveals, in unmistakable 
and strictly truthful characters, the workings 
of the valves and passages in all their varied 
functions. Such a library of information as 
is condensed into the indicator diagram 
should be, and is, regarded, by every tho- 
rough engineer, as precious and indispensa- 
ble to the science of engineering, as the 
knowledge we have of the properties of 
steam and the mechanical equivalent of heat, 
or the laws of virtual velocities. That the 





lines drawn by the indicator, when skilfully 
| applied to the steam cylinder, are true repre- 
sentatives of the pressures within, at the 











time of application, is a fact beyond all dis- 
pute. All truth is valuable, and that truth 
which brings to light all the hidden actions 
within the steam cylinder is of inestimable 
value to the advancement of steam engineer- 
ing; and the information given by the indi- 
cator points to improvements beyond the 
proportioning and setting of valves, the di- 
mensions of passages, and the production 
and management of steam. 

The indicator has more to do with the 
connecting rod, crank disk and bed plate, 
or even the foundations themselves, than 
Mr. Roper seems inclined to give it credit 
for. I will give an example of that kind. 
The writer once examined an engine 23” 
diam. cyl. x22” stroke with an indicator. 
The engine had been pounding all its life. 
The old foundations had been renewed, the 
crank shaft had been taken out and ‘“‘turned 
up;” then it was thrown out, and a new 
crank shaft and disk replaced; and yet it 
went on ‘‘pounding,” as before. Skilled 
mechanics had used all their talent on it in 
vain. New valves had been put in, two of 
which were equilibriums, and, if a short cut- 
off were used, the engine would actually 
pound her foundations down. The matter 





had been given up in despair. But it was 
only necessary te apply this silent informer 
one moment, and the fault was revealed that 
had baffled so many men so many years. 
Without tightening a bearing, the engine 
was made to run smoothly at once, notwith- 
standing that a great deal closer cut-off was 
used. The fault was with the steam. Not 
its management, but nature. The indicator 
did not cure the steam, but, by indicating its 
nature, pointed to the management required 
to bring about the results desired in making 
the engine run smoothly; and, at the same 
time, to use that degree of expansion which 
was most economical under the situation. 
Again: the writer was called upon to conduct 
duty tests on a fine pair of Worthington 
Compound Condensing Duplex Pumping En- 
gines. The steam cylinders were 14” H. P. 
cylinders, and 24” L. P. cylinders, pumps 
10 “ diam., and 18 ” stroke. They were 
working in a mine under a lift of 400 ’, and 
were about 500’ away from their boilers. 
One of the objects of the test was to ascer- 
tain the loss from condensation in the steam 
pipe” which was 5” diam., and ‘protected 
by fire clay. The test was conducted as fol- 
lows: Coal weighed to boilers, water meas- 
ured to boilers, steam kept at 75 pounds at 
boilers, water level not allowed to vary but 
slightly, engines run at a uniform speed of 
52 strokes per minute, vacuum noted every 
fifteen minutes, and the engines were indi- 
cated occasionally and the length of stroke 
noted carefully. On the morning of the 
first day’s trial, the cards taken showed that 





the engines were not evaporating as much as 
they should in the L. P. cylinder. This de- 
ficiency may have occurred from one of two 
causes—either too wet or too dry steam. It 
was very improbable that the latter should 
be the case, so a trap and collecting drum 
were added to the steam pipes just above the 
engines, and the trap was noticed to dis- 
charge a great deal of water. After this im- 
provement was added, another test was made, 
and the cards from the L. P. cylinder were 
shown to be considerably increased in size 
while those of the H. P. cylinder were pro- 
portionately decreased; and as the H. P. 
cylinder measures the steam used by the en- 
gines, they were shown to be using less 
steam for the same work. The vacuum was 
3" better, and the engines worked more 
smoothly. In fact the duty was increased 
about 2,000,000, in which the indicator and 
measurements and weights agreed. The loss 
from condensation was found to be 48%. 
How was this loss ascertained ? The indica- 
tor measured the steam discharged into the 
condenser, and we were able to measure the 
feed water by ordinary means—the difference 
was the loss. The cards showed also that 
there was a great deal more steam discharged 
from the L. P. cylinder than was discharged 
into it by the H. P. cylinder; also that the 
L. P. cylinder discharged more heat than it 
received from its H..P. cylinder. These 
revelations (using the language of Porter) 
‘‘are calculated to set engineers to thinking,” 
and unless you want to think, I would not 
advise the use of the indicator. 


Respectfully, 
LEADVILLE, Col. Ep. F. WILLIAMS. 
——_ +> 


Whitehill’s Improved Steam Engine. 





Our illustration represents an improved 
stationary steam engine, the general appear- 
ance of which does not require description, 
but will be readily understood from the illus- 
tration, The valve motion will bear a close 
consideration, as it possesses some peculiar 
features. It seems to bea settled fact that 
the most durable form of valve to resist wear 
and avoid leaks, is the plain slide valve. 

The valve motion of this engine consists 
of three valves, viz.: the main valve, the cut- 
off valve and the ‘‘ gridiron” or governor 
valve. The main valve is the same as the 
ordinary slide valve, with the exception of 
being cored out at each end for the steam 
ports, and regulates the admission and ex- 
haust, and can be adjusted independently of 
the other valves. The cut-off or intermedi- 
ate valve slides on the back of the main 
valve, and is provided with a number of 
ports which are controlled by the governor 
valve. The main and intermediate valves 
are driven by eccentrics in the usual manner, 
the intermediate having a motion coincident 
with the piston. The governor valves are of 
the gridiron pattern, and consist of two 
valves, which are connected with the two 
arms of a lever of the first order, by 
means of links. This lever is attached 
to a stem, which forms the fulcrum, which 
passes through the steam chest cover and is 
fitted with a stuffing box. On the end of 
this stem is a lever, which is connected, by 
means of a lever, to a similar lever on the 
governor, through which motion is commu- 
nicated from the governor to the valves. 
When the engine is at rest the cut-off has no 
effect; therefore, it can be started at any 
point of the stroke; but, as the speed of the 
engine increases, the action of the governor 
will thrust the valves apart and effect a cut- 
off, or closure, of the steam ports in the 
intermediate valve at an earlier period of the 
stroke. If the speed of the governor is de- 
creased, the governor valves are brought 
closer together, and steam is admitted to the 
piston for a longer portion of the stroke. By 
this arrangement, the inventor claims to have 
attained all the advantages of some of the 
more intricate devices for an automatic cut- 
off, regularity of speed, economy in the use 
of steam, etc. 

These engines are built by Robert White- 
hill, of Newburgh, New York. 

———__ + > ——_— — 

The Rockland, Me., shoe factory will soon 

start up again. 


A 


Birdsall’s Steam Piston. 





The accompanying cuts represent a new 


and practical arrangement in the construction | 


of pistons for steam engines, steam pumps, 


and other engine machinery using reciprocat- | 


ing pistons which require easy and ready 
adjustment, to prevent leakage and compen- 
sate for wear. Fig. 1 represents the piston 
with the follower, Fig. 4, removed, showing 
the construction and means used for expand- 
ing the packing rings, which device consists of 
three cast iron segmental plates, bearing only 
at each end, and with one end of each abut- 
ting against the lugs which receive the 


follower screws, and each one of such a} 


length as to equally divide thes points of 
contact on the inner ring. The body of the 
piston and hub are cast in one piece, and 
secured to the piston rod in the ordinary 
way, and the hub turned off true to receive 
the collar shown in Fig. 2, which collar is 
bored out sufficiently large to admit of a 
brass, or composition bushing, to prevent 
the collar from becoming rusted or corroded, 
so as not to turn freely on the hub. With 
the segmental plates in position, the collar 
is put in place and connected with the plates 
by pieces set at such an angle with a radial 
line, that when the collar is moved in a direc- 
tion to tighten the parts (the plates being held 
in position by the lugs to which the follower 


Fie. 1. 


is secured) will cause a uniform expansion of 
the rings. A worm wheel and screw (made 
of brass to avoid corrosion) are employed to 
operate a screw, which the worm wheel 
(held between jaws and acting as a nut) forces 
out. A steel coil springis interposed between 
the end of this screw, and a lug on the side 
of the collar, which is plainly shown in 
Fig. 1, the effect of which is to provide for 
the wear, and compensate for any inequalities 
in the cylinder. The screw which operates 
the worm wheel is provided with a square 
head, which extends through the follower 
plate sufficiently far to apply a_ socket 
wrench shown in Fig. 3. The opening pro- 
vided for the wrench is made steam tight by 
a screw plug. The convenience of adjust- 
ment (which only requires removal of the 
cylinder head), and the precision and cer- 
tainty with which every part is made to oper- 
ate, it is believed will be regarded as a valu- 
able improvement. For further particulars, 
address, E. M. Birdsall & Co., Penn Yan, 
New York. 


——— 


Gun barrels of superior quality are made 
out of the stub iron obtained from old horse- 
shoe nails. The stubs, after having been 
freed from all rust and dirt by being bright- 
ened in a tumbling box, are combined with 
from 12 to 50 per cent. of steel in blocks of 
the same size as the stubs. The combined 


metals are puddled, hammered, heated, tilted, 
and rolled into ribbons, to be wound in coils 
around mandrels, heated to a welding heat, 
jumped, and finished by a hammer on the 
anvil. 











| Mechanical Terms. 
| 
| Editor American Machinist : 

Srr.—The object of addressing you on the 
subject of Mechanical Terms is a desire to 
reveal some obscurities in which the science 
| of mechanics is involved. 





education, but having, from my early youth, 
been engaged in mechanical pursuits, and 
| having studied the science of the same dur- 


difficulties in mastering the subject, for want 
of definite use of mechanical terms in text 
| books, some eight years ago, I got hold of 
Rankine’s Manual of the Steam Engine, and 
expected to be in possession of something 
tangible on the subject of mechanics. I 
studied the same, but with discouragement, 
for it impressed me with the idea that the 
science of mechanics is too profound for my 
comprehension. I have since learned what 
I now believe to be the true principles of 
mechanics, which are, indeed, very simple 
and applicable with certainty in all mechan- 
ical pursuits. 

The dynamical branch of mechanics con- 
sists of the following simple principles: 


Elements. | Functions. 
Force, | Power, 
Velocity, Space, 

Time. | Work. 





| Force is any action that can be expressed 
| simply by weight. 

Velocity is rate of motion in regard to as- 
sumed fixed objects. 


clock. 

Power is the product of the first and second 
elements, force and velocity. 

Space is the product of the second and 
third elements, velocity and time. 





force, ‘velocity and time. 


tion, can be solved with above six principles. 


AMERICAN MACHINIST. 


Not having had the advantage of college | 


ing my leisure hours, and encountered many Internal energy, 


| the product of the efficiency of the series of 
Time is duration, or that measured by a) 


Work is the product of the three elements, | 
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force, and his definition of potential energy 


is substantially the same as that for plain | 


energy, and only given in different words. 
By simply changing the phraseology, Prof. 
Rankine defines a great variety of energies, 
all of which mean simply work, or the pro- 
duct of force and space; namely: 
| 


Translation. 


Power, 
Powerful power, 
Genuine or true pow’r 
Motive power, 
Inside power, 
| Outside power, 
Alike power, 
| Terms of power, 
| Power that pushes, 
| Real power, 


Rankine’s Energies. , 
| Plain energy, 
Potential energy, 
Intrinsic energy, 
Kinetic energy, 


External energy, 
Equality of energy, 
Factors of energy, 
Energy exerted, 
Actual energy, 
Mechanical energy. 

All these terms of energy mean simply 
power, but Rankine uses them at random to 

'denote work, without regard to his defini- 
‘tions, and sometimes he makes different 
| definitions of the same term for temporary 
_ use. 

| On page 33 (Manual of the Steam Engi.e) 
he says: ‘‘The energy exerted in producing 
‘acceleration is equal to the work of accelera- 
tion.” 

On page 40 he says: ‘“The power of a ma- 
chine is the energy exerted.” ‘The effect is 
equal to the power multiplied by the effi- 
ciency,” and ‘‘the effect the useful work per- 


| Power in mechanics. | 


——— 





| gies as fluently as a professor of mechanics 
would do it. The machine appeared to be 
operated by weights pulling on levers, and 
lifted by the same machine, but the fact was 
that the motive power was concealed under 
the bedplate. 

| The Rankine nomenclature is thus exten- 
‘sively used by humbugs for delusion. The 
| best definition of energy that I know of is 
| that given by the actuary of the Franklin In- 
| stitute, Mr. D. S. Holman, namely: “‘Hnergy 
| is the activity or vigor of man or animals in 
/ accomplishing an undertaking or purpose. 
The term is often applied to steam and ma- 
|chinery, but should be used only for that 
| power which is governed by the mind.” 

I accept Mr. Holman’s definition of energy. 

W. Barnet LE Van. 
3607 Baring street, 
Philadelphia. 
ee 


The N. Y. Daily Times says: The saving 
in time and expense brought about by uni- 
formity in manufactured articles is so ob- 
vious that it is hard to understand why it 
was never made a practice in manufucture 
until comparatively recent times. A short 
time ago a discussion arose as to whom the 
credit was due for the introduction of this 
method into the manufacture of arms for our 
Government, and though we do not know 





that this particular dispute has been satis- 





Fra. 4. 


| factorily settled, the unquestioned fact re- 
| mains that for many years after our Govern- 
| ment was organized the guns and other 
|military equipments it had made, or made 
moving pieces, which transmit energy from | for itself, were never of the same exact 
the driving point to the working point.” | pattern, and hence the breakage of any part 

Page 30: ‘Effort is a name applied to a/| could only be remedied by having an entirely 
force which acts on a body in the direction | new piece specially constructed to take the 
of motion.” This definition is only for his | place of the old one. What was true of the 
temporary use. . | Government system was also true of the plan 


The advantage or disadvantage (depending | used for making articles for household and 


formed in some interval of time of definite 
length.” 
Page 39: ‘‘The efficiency of a machine is 


| upon judgment) of Rankine’s nomenclature | business purposes. 


| All dynamical problems, without excep- | 
of the others; and it is very convenient for | 


| After having learned and used these prin- | 
| ciples in my mechanical pursuits, I am able | 


'to understand Rankine; namely, that his 
{manual of the steam engine is all confusion, 
| as far as regards the use of mechanical terms. 


“energy,” with various adjectives, and de- 


capacity for performing work, and is ex- 
pressed, like work, by the product of a force 
into a space.” 

Capacity for performing work is power, 
or the product of force and velocity, which 
| is an entirely different function from that of 
| work, which is the product of force and 
‘space. Rankine does, therefore, not use the 

term energy for the purpose he has defined 
| it. On the same page he says: 
| ‘*The energy of an effort, sometimes called 
| potential energy, is the product of the effort 
| into the distance through which it is capable 
| of acting.” 
| By the term “effort,” Rankine means 
| force, but there exists no energy without 








| make the writings sound very profound; of 
The term most used in Rankine’s work is | 


fined as follows, on page 32: ‘‘Energy means | 


|published, in this country, a number of 


is that either term can be used for any one | 
—_e-a>e——_—____ 


writers of mechanics, who do not understand | 7? the Editor of the American Machinist : 
the subject, but stick in these terms here | Srr--The article by Mr. Roper, in your is- 
and there, for they fit everywhere. The|sue of November 8th, is avowedly intended 





| kind which sound much like those of Spirit- 
| ualism. 


terms can be used at random with safety and 


course the readers will not understand it, | 
but fully appreciate the profoundness of the 
author. (See ‘‘Correlation of Vital and 
Physical Forces,” published by Van Nos- 
trand.) I have often read articles of this 





Within the last few years there have been 


works on mechanics, written by professors of 
institutions of learning, flourishing with 
Rankine’s nomenclature, which make their 


works of little or no value, but a burden upon 


the students, who are thereby required to tax 
their time and mind to no practical purpose. 
A few years ago, a perpetual motion was 


| exhibited at No. 705 Sansom street, Philadel- 


| 


phia, and its inventor explained the machine 
to be operated with all the Rankine’s ener- 


to draw out the ‘‘Champions of the Indica- 


itor.” I find it difficult to believe that it ex- 


presses his real—it certainly does not express 
his matured—convictions. I wish merely to 
call attention to the illustration it presents of 
what may be styled the Darwinian mode of 
reasoning, which, by an ingenious presenta- 
tion of exceptional or abnormal cases, affects 
to prove the exact opposite of the truth. 
While the country swarms with engines in 


| which, by means of small pipes and contract- 


ed ports and passages and insufficient valve 


-movements, from one-half to three-fourths 


of the boiler pressure is lost to the cylinder, 


‘and then from a quarter to half the power 


the engine does exert is wasted in expelling 
the exhaust—all from utter ignorance on the 
part of builders of what the indicator, and 
that alone, will teach anybody who will in- 
telligently use it—Mr. Roper finds a case of 


jan engine built correctly in these respects by 


atin tema os 





DecemMBER 6, 1879.] 
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two young men who never had seen an indi- 
cator, but who obviously must have got their 
knowledge of areas from somebody who had, 
and claims to have proved the indicator to 
be useless. 
Very respectfully yours, 
CHARLES T. PORTER. 


——_egpe——_— 
Turbine Water Wheels. 


BY SAMUEL 8. WEBBER, C. E. 


No. II. 

This matter of ‘“‘testing” water wheels is 
something that has interested the builders 
and buyers of wheels to a great extent dur- 
ng the past ten years, and an accurate test 
sof great value; but, unfortunately, owing 
to the publication of tests that were not 
made with the necessary care, and under the 
proper conditions, many persons have be- 
come skeptical as to the whole thing and de- 
nounce tests in general.- Then there are 
others who, not knowing the exact manner 
of making a test, or the calculations in- 
volved, think there are some very mysterious 
things about the whole affair that only the 
engineer and his assistant are conversant 
with, and the results are brought out just as 
they choose to have them. Now I, for one, 
have failed to see anything about a test that 
is not perfectly simple and capable of being 
understood by persons of ordinary intelli- 
gence. Of course, if the expert and 
his assistant are not honorable men, 
and are willing to sacrifice their repu- 
tations for some personal gain, and do 
not give the facts as they are. Why, 
I say such men ought to be exposed, 
and any such test is not worth shucks. 

But I don’t KNow of any tests of this 
sort having been made, and where in- 
accuracies have been found in the re- 
sults of tests made, at different,times, 
of the same wheel. The differences 
can, in most cases, be traced to the 
difference in setting the wheel, or leak- 
age, or some want of care in setting 
the gauges and reading them. But, to 
show how simple a test is, and, at the 
same time, how much care must be 
taken to observe the conditions, I will 
give a sample test, showing the neces- 
sary calculations and what conditions, 
in setting and adjusting the apparatus, 
must be strictly followed. 

The measurement of the water flow- 
ing through the wheel is obtained by 
constructing a weir across the end of a 
tight tail race, or flume, which should 
be wide and deep enough to allow the 
water to become quiet and find a 
level after its rapid passage through 


the wheel, and, in such cases where the- | 





weir, it should be measured at a point far 
enough back or up stream to be above the 
curvature of the surface occasioned by the 
fall in height, as the water approaches the 
weir with increasing velocity, and this meas- 
uring point should not be more than one- 
third the length of weir back. The Hook 
gauge, for taking this measurement, should 
be located at this point, or else, if placed be- 
low the weir, in a can, or vessel, this latter 
must be connected by a straight pipe, that 
has its up-stream end opening at the point 
mentioned. This will insure a correct read- 
ing of the head on weir. 

I have gone into somewhat minute detail 
on the matter of weir construction, but I 
can only say that, on the observance of these 
details, the accuracy of the results depend, 
and I will not, at this time, undertake to 
give the whys and wherefores, as it would be 
somewhat tedious. The ‘‘Lowell Hydraulic 
Experiments,” by Jas. B. Francis, C. E., 
contain the entire story for such as wish to 
go to the bottom of the matter. 

The formula given by Mr. Francis for 
determining the flow in cubic feet, which is 
the only one based on accurate experiment, 
and universally used, is as follows: 

Q=3.33(L—0. 1nh)h$ 

Q=number of cubic feet per second. 

L=length of weir in feet. 

h=depth of water flowing over in feet. 

n—=number of end contractions. 


As, probably, some of the readers of the 


nature of the surroundings will not per-| AMERICAN MAcHINIsT don’t want to have to 
mit of this, a fine rack, or strainer, reaching | bother with formule, I will, after describing 
to the bottom of the race, and fine enough to | the friction brake and weighing apparatus, 


set the water back slightly, should be put in | 


across the flume. This will even the flow 
beyond and break up any currents. This 
rack must be, at least, 15, and better 20, feet 
back from the weir. The construction of 
the weir is the next step, and may be of any 
length, but I prefer, at least, 8 feet, and, for 
any wheel over 30 in. under 20 ft. head, 9 or 
10 feet is better; and the larger wheels re- 
quire a weir long in proportion. It is usu- 
ally made of plank, and the edge over which 
the water flows must be true and level, and 
the sides also true and at right angles to the 
top, or crest. The up-stream edges must be 
sharp and smooth, and the down-stream 
edges beveled off, so the water will only 
come in contact with sharp up-stream edges; 
then, from the bottom of the race to the top, 
or crest, of weir, the height must be, at least, 
three times the depth of water that will flow 
over. A weir one foot deep should be two 
feet shorter than the width of tail race, or 
else the full width, as, in one case, a deduc- 
tion must be made, in the calculation, from 
the length of the weir, for end contraction, 
in the flow of water; and, in the other, none, 
as the weir, being full width, there is no end 
contraction. Also, the water below, or out- 





side, should not be within a foot of the crest | 
of weir, so it shall not impede the flow-over. a smooth, accurately turned face and per- 


work out the entire calculation in plain fig- 
ures, showing the application of formula 
given. 

To get the power developed by the wheel 
is the next point I propose to consider, and 
is ascertained as follows, though I will first 
give some points to be observed in setting 
the wheel. The flume, or penstock, may be 
of wood or iron, securely braced, and tight 
in all the joints, and should have a firm, 
rigid foundation or platform, upon which 
the wheel is to be set. In setting the wheel, 
it should fit its case easily, so as not to bind 
when the weight of water is on it, and 
should be tight in the gate and stuffing box, 
so no leakage will take place, as no deduc- 
tions should be allowed to a wheel for leaky 
gates, as the water leaking through becomes 
effective when the gates are opened. But if 
there be any leakage through the flume, or 
at the joint of the wheel case and floor of the 
penstock, this leakage, if flowing over the 
weir, may first be measured with the gauge 


and deductec from the whole when the | reformatory institutions. 








New Dovusie-Actinc Force Pump. 


about 3 feet by 12”—face for small wheels, 
say not over 30 inches, while a larger one is 
required for wheels of greater power. I 
prefer to have the prony brake made in 
halves, of metal lined with blocks of hard 
wood, and to enclose the entire pulley, ex- 
cept a narrow opening of a couple of inches, 
to allow for tightening up. The surface of 
the wooden blocks should be grooved or 
‘‘therring-boned,” to distribute the lubricat- 
ing water, which I have found to be better 
than anything else when rendered a little 
greasy by dissolving soft soap in it. By 
having holes in the brake leading to the 
grooves, the soapy water can be made to 
give a perfectly even, regular friction at all 
speeds, while oil is likely to heat and gum, 
and give a deal of trouble, and, even if 
mixed with.water, it is not nearly so good 
as soap. Attached to the brake casting 
is an arm or lever, at the further end of 
which is an eye bolt with a knife edge, to 
which the scale beam of the weighing appa- 
ratus is attached. The distance from the 
center of wheel shaft or pulley to the knife 
edge in the brake lever is the radius of a cir- 
cle, whose circumference is the distance, in 
feet, the weight lifted is supposed to travel at 
each turn of the wheel. 

The scale beam is either of metal, and 
graduated to pounds, or is provided with a 
weight pan, hanging from the end, the 
weights being, in all cases, multiplied by the 





leverage used for the total effective weight 
lifted. To prevent jar and vibration, there 
should be a rod and piston attached to the op- 
posite end of the scale beam from the weights, 
which works loosely in a cylinder or dash- 
pot filled with water. This arrangement, 
while allowing the lever to work very easily, 
prevents any rattling or jarring, and the 
weight of the rod and piston, after being 
put in the dash-pot, should be counter-bal- 
anced by hanging an equal weight on the 
weight end of scale beam. This completes 
the weighing apparatus, and, with a speed 
counter fastened to the wheel shaft, to regis- 
ter the times per minute, we are about ready 
to begin. 
—-——- ape 

Under the authority given the Census 
officers, a number of experts have already 
been appointed, and others will be named in 
time for the work in 1880. A number of per- 
sons are already in the field obtaining statistics 
of gold, silver, iron and copper mining. 
Others are obtaining statistics of steam and 
water power, and manufacturing machinery. 
Special investigators have been at work on 





the social statistics of cities and penal and 
Building stones 


wheel is running, as it is only the water|and the quarrying industry will form the 


charged to it. Having got everything tight 


| actually acting on the wheel that should be | subject of separate investigation by one of 


the most eminent geologists of the country, 


and the wheel to turn easily in its bearings, | while the statistics of tree covering, forest 


we key on to the shaft a friction pulley with 


| lected by an expert equally eminent in his 


And, lastly, in taking the height of water on|fectly balanced. The diameter should be|own field. The report on the cultivation of 


wealth and the timber industry will be col- 





cotton will include investigations made on his 
own account by a specialist who has devoted 
years to that subject, and the report will be 
the standard authority for the world. 
—————_ap>e—_—_- 


It is proposed that freight cars all over the 
United States shall be built upon the same 
pattern, having interchangeable parts. If 
this is done the master mechanic of the Erie 
will be able to tell at a glance whether the 
charges for repairs upon freight cars, in the 
bill sent to him by the Kansas Pacific Rail- 
road Company, are reasonable or extortionary, 
an amount of knowledge which is at present 
denied to him. This reform has been ear- 
nestly pressed, and in all probability will 
soon be carried out. 

——-. eo po - -—— 

The other day one of the largest steamers 
in the transatlantic trade, drawing twenty- 
four feet and seven inches of water, passed 
safely in through Eads’ Jetties at the mouth 
of the Mississippi. Now comes the news 
that the Ashburne has gone out with the 
largest cargo of cotton ever shipped from 
New-Orleans on a single vessel. 

-——— - epee —— 


New. Horizontal Double-Acting Force 
Pump. 





It would seem that inventive genius had, 
ere this, devised every style of pump that 
could be conceived, but. now comes to the 
front the enterprising Goulds Manufacturing 
Co., of Seneca Falls, N. Y., with a new and 
original pumping machine, designated as 
the Patent Horizontal Double-Acting ‘‘Chal- 
lenge” Force Pump, on iron frame, geared. 
A glance at the cut gives an impression of a 
substantial and durable piece of mechanism. 
Its working parts are all brass. The cylin- 
der is brass lined, and, by unscrewing the 
brass nuts at the side, both the lower valves 
are accessible without disconnecting either 
the suction or discharge pipes. In fact, the 
important part that brass plays in the con- 
struction of this pump warrants the brazen 
assurance that it has every possible qualifica- 
tion essential to commend it. It has brass 
poppet valves and steel piston rods, brass 
cased. 

The gears are cut, and are 6 inches and 16 
inches diameter respectively. The relative 
sizes of these gears could be changed, if de- 
sired, arranging them so as to work against 
a very heavy pressure, or to run faster, 
against lighter pressure. The connecting 
rod has strap joints with gib and key, and 
with brass boxes. The cross-head runs on 
two substantial guides, thereby taking all the 
lateral pressure off the stuffing box and pis- 
ton, and, at the same time, forms a brace 
from the pump-cylinder to the pillow-blocks. 

The pulleys are 18 inches diameter and 5 
inches face, and have an outside bearing (as 
shown in cut). The frame is all cast iron 
(weighing over 700 Ibs.), very heavy and 
strong, occupying a space 5 feet long by 2 
feet 3 inches wide—at the pulleys 3 feet 3 
inches wide. The whole pump weighs 
about 1,000 Ibs., so it will be seen that it is 
capable of doing good service, and continu- 
ously. The pulleys could be run at from 
120 to 160 revolutions, which would give 90 
to 120 strokes of pump respectively. For 
continued work the less speed is the best for 
the economical working of the pump. 
When used for fire protection, it could be 
run at the higher rate of speed. 

Two sizes are made, varying, by a half- 
inch, in the diameters of suction and dis- 
charge pipes. 





= ee 


New Orleans is carpeting its river front 
with mats of cane bound with wire, to pre- 
vent the Father of Waters from washing its 
shores away. These mats are a foot anda 
half thick, 25 feet wide, and 200 feet long, 
one end being fastened to piles driven in the 
river bank, and the other laid upon the river 
bottom, where it is anchored by sand bags. 
The mats are made by machinery, and it is 
the intention to cover 8,000 yards of the 
river front with them. 
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A fire in Meriden, Conn., damaged the 








Malleable Iron Works $20,000. 
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Strength of Boilers. 





BY V. HOOK. 





The pressure in a steam boiler or other 
containing vessel tends to force the same 
into a circular form, if it does not possess 
that form; and if it does, the pressure has a 
tendency to sustain it inthat form. Hence, 
the strongest form for a boiler is a circle, 
and any departure from that shape makes 
itself manifest by the necessity of stays. 
While the pressure acts from the center 
radially, out to the circumference on an in- 
definite number of radial lines, the mathe- 
matics of the strength of the shell supposes 
that the pressure acts as the arrows 4@, 4, a, a, 
in Fig. 2, that is tending to lift the top from 
the bottom. In Fig. 1 the pressure repre- 
sented by arrow a@ is resisted by arrow @’, 
and similarly arrow 0) and 0 resist each other, 
and as each are equal, we may assume any 
one direction as that in which the pressure 
acts, as @,a,a,a, in Fig. 2, tending to part the 
boiler through the line },d. We might, as 
stated above, assume any other direction of 
the pressure, but as the shell is as strong 
through 2,0 as it is through any other similar 
section, the strength as ascertained at 0,5 will 
be the strength of the boiler. The standard 
of comparison between different brands of 
boiler iron is based on the strength of a 
square bar of that iron, the sides of which 
are one inch in length, and a section through 
the bar representing one square inch. The 
tensile strength of such a bar will average 
50,000 lbs. Assuming, then, that the press- 
ure tends to tear the top from the bottom of 
the shell, it is apparent that the force acting 
to do this is represented by the length of the 
shell in inches, multiplied by the diameter in 
inches, and by the pressure per square inch. 
The iron being the same thickness through- 
out the shell, we will also assume that a sec- 
tion one inch in length of the boiler is a fac- 
simile as to strength of any other section of 
similar length. The iron being 5-16 of an 
inch thick and one inch (assumed) in length, 
it is plain that its strength is but 5-16 of our 
standard of comparison 80,000 (or 15,625 
Ibs.) Now, as we have two sides of the 
boiler of 5-16 thick, we must double the 
above amount which = 31,250 Ibs. as the 
strength of our section if it were without a 
joint. The strength of a single riveted seam 
(Fig. 3) has been ascertained to be but 56% 
of the solid iron, and hence we must take 
that percentage of 31,250 to arrive at the 
strength of the weakest portion, which, of 
course, comes under the principle that the 
strength of any structure is equal only to its 
weakest part, 56% of 31,250=17,500, which 
is the product of the length of our section 
(1 in) x by the diameter, say 48 in., multi- 
plied by the pressure per square inch neces- 
sary to burst the boiler. We have, therefore, 
to find the pressure per square inch necessary 
to burst the boiler, only to divide 17,500 by 
the diameter (the length being 1 inch or 
unity). This gives us nearly 865ths, which, 
divided again by our factor of safety, 
we will take as 6 (or the working pressure = 
to 1-6 the bursting pressure), and we obtain 
60 nearly, as the proper working pressure, all 
of which tends to show that there are few 
locomotives in the U. 8. that are not carrying 
more pressure than they ought to, or would 
be allowed to, if there was a law regulating 
the same. 

The strength of a joint, like Fig. 8, through 
the rivet holes, may be found by taking the 
length a, less the diameter of one hole mul- 
tiplied by the number of holes. This leaves 
the length of solid iren between the holes, 
which, multiplied by the thickness and by 
the strength of a sectional inch, and from 
15% to 20% deducted from the result, for 
injury done the iron by the punch, leaves the 
probable strength of metal between the holes. 
A staggered or double-riveted joint, shown 
in Fig. 63, has 70 per cent. of the strength of 
the solid sheet, as ascertained by Fairbairn’s 
experiments. From inspection, it will be seen 
that there is as much metal between the 
holes h,c and A, f as there is between c, f. The 
metal between the holes is much greater than 
in Fig. 3, while the number of rivets is in 
proportion to the metal left between the 





holes, and hence the strength of the joint 
may be deducted from the metal left between 
the holes ona line, a,b. The strength of a 
rivet, to resist shearing, is about 50,000 lbs. per 
square inch, hence the sectional area of one 
rivet, multiplied by the number of rivets, 
and again multiplied by 50,000, will closely 
approximate their shearing or detensive 
strength. The rivet area strength should be 
kept as nearly equal as possible to the 
strength of sheet between the holes. The 
strength of the sheet to resist crushing is 
represented by Fig. 4. It is plain that if the 
rivet does not shear, nor the sheet rupture 
between the holes, the part a must be pushed 
or sheared out of the way, if rupture takes 
place. The resistance which the part or 
piece, a, offers is represented by the area J, d, 
or the length d, by the thickness of the plate 





Fig. |. 


plus the equal area, c,c, and the whole multi- 
plied by the detensive strength of the sheet, 
which is about 50,000 Ibs. per square inch. 
In designing a joint, the piece a, Fig. 4, the 
shearing strength of the rivets and the 
strength between the holes should be as 
nearly equal as possible, to make as strong a 
joint as is possible. The joint shown in Fig. 
8 has a welt piece, a, added, and is much 
used in locomotive work. It does not add as 
much strength as is commonly accredited to it. 





b 





Fig, 2. 


The line of rivetsd and f, Fig. 5, are common- 
ly spaced twice as far as the middle one e, 
and therefore present only half the shearing 
strength of rivets that line ¢ does, and hence 
if rupture were;to take place it would occur 
first through either @ or f, if it were not for 
the stronger joint e. Therefore, after the 
internal pressure exceeds the strength of 
joint d or f, they are no longer of use, as 
rupture is alone prevented by the superior 
strength of the joint e. The welt strengthens 
the joint simply because it puts the rivet g Fig. 

















Fig. 3. 


8, into double shear, that is, the rivet must be 
sheared through the line / and 7, and there- 
fore presents double resistance. The part of 
the plate in front of the rivet must be pro- 
portionally increased to meet the increased 
resistance, and the pitch of the holes in- 
creased as much as possible and still retain a 
tight joint. A combination of this joint and 
the staggered riveted joint would make the 
strongest possible longitudinal joint, as it 
would give the greatest amount of metal be- 
tween the holes, and also present the rivet in 
double sheet. Fig.6 shows a mode of making 
a joint by which the strength might be made 
equal to that of the solid sheet. The dis- 
tance between the holes, by making the joint 
long enough, might be made equal to the 
width of the sheet, or in excess of it, for in- 
jury done in punching. The joint shown in 
Fig. 62 is not strengthened by the second 
row of rivets, barring the grip due to con- 





joint is as weak through one row of rivets as 
the other. I have been considering the 
longitudinal strength only. The +ransverse 
strength of a boiler is that which prevents. 
one end from being torn from the other. 
This strength is represented by the thickness 
of the iron x by the circumference x by the 
strength of a sectional inch, and the whole 
less the percentage of loss due to the kind of 
joint. However, a single rivet joint will 
suffice, generally, as the boiler is about twice 
as strong transversely as longitudinally. 
Persons buying boilers would do well to 
have samples of the iron, from which the 
boiler is to be built,tested for tensile strength, 
and take no interested parties’ word, or 
bond, either, on that point. An actual test 
settles the matter beyond doubt. All holes 
should be drilled and rounded in the inner 
edge, as shown at a, a,a,a, Fig. 7, as a 
drilled hole, if not rounded, will shear the 
rivet sooner than a punched hole. Flat sur- 
faces should be stayed to from six to ten 
times the pressure they are to resist. The 
area of rivets holding crow feet to boiler 
heads, etc., should be equal to the stay 
coupled to said crow foot. It is a good 
plan to make stays coupled to crow feet 


Fig. 62 


























slightly shorter than the required length. 
Expand them by heat, and, on cooling, they 
will all be found tight and necessarily bear- 
ing their proportional strain. It is a bad 
plan to collect one end of stays (such as crown 
sheet stays when stayed to shell) into a 
smaller area than the other, as it is plain to 
be seen that the smaller area must resist 
more than its share in proportion as its area 
is smaller. 
———_——_ ge ——_—— 


Some German and Russian rail-mills em- 
ployed an ingenious method to overcome the 
difficulty in cutting red or nearly white hot 
rails, so that they may be all the same length 
when cold. The rails are looked at through 
a dark glass; when they have cooled toa 
certain temperature they cannot be perceived. 
If a dark blue or orange-yellow glass is used, 
the rails may still be at a red glow, but the 
light radiated from them does not reach the 
eye. It may be considered that the light 
from two rails observed through the same 























dark glass disappears at the same temper- 
ature, and thus a rule is obtained for cutting 
the rails to the same gauge. Each rail is 
allowed to cool till it can no longer be seen 
through the dark glass, and is then cut. The 
result is said to be satisfactory. 


————+pe —-- 





traction of the extra rivets, as the strength 
of metal between either row is the same, as 
is also the number of rivets, etc.; and the 





It is estimated that one-third of all the 
| paper used in the world is now made in the 
| United States. 





Compressed Air. 
No. III. 





BY JOHN FISH, M. E. 





In the designing and building of air 
compressors, it is absolutely necessary that 
we should give a sufficiently large margin 
of strength to the different parts, so that 
should the machine be called upon (as is 
often the case)to supply air of an increased 
pressure, that we should be able to do so 
without straining the machine too much. 

A lack of stiffness or strength has shown 
itself very markedly in a number of cases 
in our mining regions, when air compressors 
were first brought in use, for driving rock 
drills, steam pumps, and ventilating mines, 
The workmanship should be of the very 
best character, not only on account of its 
adding to the lasting quality of the machine, 
but also that the joints, stuffing-boxes, valves 
and piston-rings, in fact, all the parts which 
hold or control the air under pressure, should 
be fitted with the greatest accuracy, and be 
made extra strong, so that the greatest 











amount of efficiency should be obtained from 
the power in compressing the air. 

As yet there seems to be a diversity of 
opinion among manufacturers as to the best 
arrangement of machine for accomplishing 
the end in view. The earliest made in Eu- 
rope, for any real practical purpose, were 
horizontal, and made with a straight plunger, 
working into two separate pump barrels, 
packed with ring stuffing-boxes on the inner 
ends. This plunger, having a cross-head on 
the middle of its length between the pumps, 
was connected to the cross-head of a horizon 














Fig. 5. 


tal engine fastened in a line upon the same 
frame. The air was cooled by being exposed 
to a body of water inside of the air cylinder 
and discharge pipe, up to the discharge valve. 
This was a very crude, wasteful, and strag- 
gling machine. It was superseded by a ma- 
chine having a piston working in a single 
cylinder, and using a spray or jet of water 
at each end of the cylinder to cool the air. 
This was considered by the manufacturers a 
much more efficient machine, from the fact 
that it could be run faster, not having a 
column of water to move at each stroke. 
In this country vertical compressors have 
been built, some with the air cylinders in- 
verted, driven by a shaft from below, and 
with a vertical engine driving the shaft. 
And others a gain, on much the same princi- 
ple, with a vertical engine driving an over- 
head shaft, from which trunk pistons were 
worked in vertical cylinders below. In the 
first of this class of vertical machines, a jet 
of water to cool the air was entered on the 
top of the cylinders, there being two of them. 





In the second plan, cooling was done by con- 
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duction on what is generally called the dry 
system, water being allowed to circulate 
around the cylinder shell in which the air 
was compressed. This shell being sur- 
rounded by a water jacket, and water being 
conveyed to the inside of the trunk piston, 
which was shed by the piston on its top 
stroke, through holes in the cylinder shell, 
into the water jacket, the water in this jacket 
being lower than the holes. By this means 
a very perfect and simple mode of cooling 
was obtained without bringing the air into 
contact with the water. Another plan, which 
has met with good success, is to allow the 
water to circulate around the cylinder shell, 
and also to introduce the water through the 
piston rod, into the piston, the water cooling 
the piston and lubricating the piston rings 
at the same time. 


—_+#+—___ 


Steam-Engine Economy. 





BY F. F. HEMENWAY. 


Nine of every ten discussions of steam en- 
gine economy begin and leave off with the 
cylinder, probably, because the indicator 
affords ready means for examination and 
comparison no further. Undoubtedly the 
cylinder is a good place to begin such dis- 
cussions, because it is the beginning of the 
engine; but it is a poor place to leave off, be- 
cause it is a long way from the end of it. If 
it were possible to separate the cylinder 
economy so as to make it stand as something 
distinct—something neither affected by nor 
affecting any of the other part or parts—this, 
so far as it goes, might be well enough; but 
this, however desirable, we cannot do, and 
that for obvious reasons. There are other 
economical considerations so connected with, 
as to be practically inseparable from, cylinder 
economy. For instance, there is an economy 
which has to do with the friction of connec- 
tions,and might be called crank-pin economy. 
Then there is another, which relates to re- 
pairs; and another, which has to do with en- 
forced stoppages; and still another, which is 
qualified by the lasting properties; and, last, 
and, generally, least, the economy in first 
cost. Now, it is possible to increase any 
one of these at the expense of the others, 
and the fact that this is done, and, notably, 
in favor of the cylinder, is the principal 
reason why the indicator diagram is not a 
sure exponent of engine economy. The de- 
signing and proportioning of the several 
parts of a steam engine is simply a compro- 
mise, and as, in all compromises, something 
is sacrificed and something gained, so, in 
this, something is sacrificed at every essen- 
tial point, and something is, or ought to be, 
gained asacompensation. An engine would 
be no credit to the designer—the parts of 
which were so massive as to preclude all 
possibility of breaking, or the wearing sur- 
faces of which were so ample as to defy all 
calculations as to when they would wear out— 
if it could be demonstrated, as it undoubtedly 
could be, that it cost a good deal of coal to 
keep the superabundant weight and surfaces 
in motion. Still less defensible would be a 
design, the parts of which would be liable to 
fracture or constant derangement from a 
lack of material. Is not the engineering 
equally censurable which aims to produce 
the most perfect diagram, regardless of other 
conditions adversely affected by the means 
employed to bring about this end? This 
special-construction mania comes around at 
quite regular intervals, and seldom attacks 
more than one thing at a time. Sometimes 
it is unnatural piston speed, and, again, it 
is excessive pressure, or superheating, or 
steam jacketing; and the virtual failure of 
all of them proves—not that there may not be 
some virtue in any, or all, of them, but, 
simply, that one idea won’t make a good 
Steam engine. It is a simple matter to 
make some special part of any ma- 
chine all right if we consider it by itself; 
but when its relations to the other members 
of the machine are considered, a different 
consideration of the subject is usually re- 
quired. Take two engines of equal capacity 
and let one cost five hundred dollars more 
than the other. If the higher-priced one 





does the same work with 100 lbs. of coal | 
less than the cheaper one, it don’t take much 
arithmetic to prove that five hundred dollars 
to be paying good interest. If this were all, | 
the matter would be plain enough, but it | 
isn’t all. If the higher-priced engine shall | 
cost but twenty cents more a day in the way | 
of repairs, the case is entirely reversed, and | 
the extra amount has been thrown away. 
The higher cylinder economy has been more 
than reversed by the lower economy of re- | 
pairs. In many manufacturing interests two 
or three enforced stoppages would be even | 
more effective to reverse the seeming. econ- | 
omy. In like manner, it may be as readily | 
demonstrated, that with equal cylinder econ- | 
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Fig. 6. 


omy the one engine may be so much more 
economical than the other as to make the 
price paid of little consequence. While it is 
desirable for one of the parties to the trans- 
action to buy a good engine for a little 
money, there are other things of greater im- 
portance than the dollars and cents paid. 
Unfortunately, the price paid for an engine 
too often begins, and the coal required to 
keep it moving concludes, all the considera- 





tion given the subject, and the engineering 
practice which has grown from this one- 
sided view of the subject, of using the 
smallest practicable cylinder, and driving at 
an unreasonable number of revolutions for 
the purpose of showing a small temporary 
gain, is hardly as commendable, because not 
as safe, as our grandfather’s plan of using a 
cylinder large enough for a refrigerator, and 
allowing the piston to take its own time. 
Theory and practice will agree that the en- 
gine is the best for the purpose 
which delivers to the shaft a 
definite amount of power at 
the least cost; but while we 
may, if we choose, begin to 
count the cost at the coal pile, 
we can’t stop there. A case 
directly to the point came un- 
¢ der my observation not long 
since. Upon the representa- 
tion of a builder of consider- 
able prominence, an engine 
was put in to drive the ma- 
chinery of amill. The capaci- 
ty of the cylinder of this en- 
gine was less than one-half 
that of the cylinder of the 
engine which had been driv- 
ing this machinery, and the 

Fig. 8. change was made simply on 
economical grounds. 

The new engine was condensing—the old 
one being non-condensing—and seemed sub- 
stantially built, with ample wearing surfaces, 
etc. The cylinder of the old engine was, 
undoubtedly, too large for the work, and the 
piston speed was just as it should have been 
under the circumstances, quite slow; but it 
kept turning anywhere from ten to twenty- 
four hours a day, and six days of the week. 
Of course, the new engine was run as fast 
as was thought practicable, and figured to do 
the work all right. Diagrams were freely 
exhibited from both cylinders, and. won- 
derful economical results predicted. As 
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might have been expected, the new 


engine showed quite a saving in coal, 
but it lost at two essential points: It cost 
too much for repairs, which might have 
been endured but for the more important 
fact that it brought about too much stopping 
of the machinery. The result was, the su- 
perintendent, who, although not professing 
any theoretical, or much practical knowledge 
of the steam engine, thoroughly understood 
his business and figured the cost of produc- 
tion by the yard, had the demoralized re- 
mains of that engine standing quietly under 
the shed in less than a year, and the belt back 
on the old one. There is’nt a reasonable 
doubt but an intelligent jury would have 
found a verdict of death from too many revo- 
Without taking testimony, how- 
ever, that superintendent thoroughly under- 
stands the necessity of going behind the coal 
pile to determine steam-engine economy. I 
have always believed he could strike a balance 
something as follows: 


ENGINE ACCOUNT. DR. CR. 
Cost of engine and foundation. $3000 

‘¢ repairs and stoppages.. 1000 
removing engine 100 
Coal saved in 1 year, 75 tons 


“ce 


ces ceheiee wins 6 RN $300 
Present value of engine.... ... 500 
PUUGs GG TOE, 6 cic csi cs sees 3300 





$4100 $4100 


If, to put it as one of your contributors 
does, that engine had stopped at the cross- 
head, the result might have been different ; 
but it didn’t stop there, and the very opera- 
tions which brought about high cylinder 
economy, speedily destroyed the balance of 
the engine. Only a few days since I saw a 
small automatic engine being removed to 
make room for a throttling engine, without 
any especial merit except that it had stroke 
enough to be run at a moderate number of 
revolutions. The automatic engine crowded 
out a throttling engine some four years since, 
of about the capacity of the one just put in. 
The only trouble with the automatic engine 
was in the attempt to supplement its normal 
capacity, by an unnatural number of revolu- 
tions. It was a very nice machine of its 
class, and started off finely, diagrams from 
the cylinder being published at the time to 
illustrate a correct practice. At the present 
time there isn’t enough of it left to repair. If 
we take for example two engines, the cylin- 
ders of each being 12” in diameter, and the 
stroke of one being 18”, while the stroke of 
the other is 36”, we shall have representa- 
tions of what might be termed, for stationary 
purposes, short and long stroke engines. At 
the same piston speed the short cylinder will 
undoubtedly show the best diagram. What 
it loses in clearance will be counterbalanced 
by the greater condensation in the long cylin- 
der. It by no means follows, however, that 
this proves the short stroke engine to be the 
most economical in its operation. The 
crank-pin must make twice as many 
revolutions in the _ brasses, and the 
cross-head brasses twice as many vibrations 
on the pin, to accomplish the same piston 
speed in the one case asin the other. This 
has compelled the practice of making these 
important parts much larger for a short, than 
for a long, stroke engine. Now, twice the 
revolutions and twice the vibrations on larger 
pins must mean a large increase in friction 
and wear. For similar reasons the friction 
and wear of the valves and valve gear must 
be increased in the same proportion. If we 
pass to the cylinder and guides, it will be 
seen that one half the surface must stand 
the same amount of wear in the one instance 
as in the other, thereby bringing about a 
derangement of these parts in one half the 
time. Again, twice the revolutions means 
twice the centers to pass, and any amount of 
theory can not put down the fact, that the 
reciprocating engine gets its hardest usage at 
and near the extremities of its stroke. Is it 
good practice to increase these points of 
hard usage, double the friction and wear of 
brasses, pins, valves and valve gear, and at 
the same time reduce, by one half, the time 
the cylinder and slides may be supposed to 
keep in reasonable condition? It is not a 
question of piston speed, but it is a question 
of revolutions. If, however, we make it a 


legitimate to run the 36” stroke at 125 re- 
volutions, but the operative engineer who has 
the engine to care for would rather be ex- 
cused from making an every day business of 
getting 250 revolutions out of the 18” stroke. 


—_——_—_-4+—_—_—_ 


Rotative Pumping Engine Duty. 





Passaic, N. J., Nov. 16th, 1879 
Editor American Machinist : 

As there has been a good deal said lately 
relative to rotative compound pumping en- 
gines now in operation in this country, per- 
haps a little back record touching that style 
of engine abroad would not be out of place. 

One of Mr. D. Thompson’s double cylin- 
der (compound) engines was guaranteed to do 
100,000,000 duty with 112 pounds of Welsh 
coal. (The total heat of combustion of 
which is for one pound 14.819 thermal units.) 

The high pressure cylinder was 28” diame- 
ter, with a stroke of 5 feet, 63. The low 
pressure cylinder was 46” diameter, with a 
stroke of 8 feet. The initial pressure on high 
pressure piston was designed to be 35 pounds 
per square inch. 

That the engines were fully up to the con- 
tract is quite evident from the following 
official report. (These engines were after- 
wards called the Simpson engine). 

W. H. HorrMan, 


REPORT, 
To the Chairman and Directors of the Chelsea 
Water Works Company. 
GENTLEMEN :— 

I have tested the performance of the two 
pairs of pumping engines erected for your 
company at Thames Ditton, by William 
Simpson & Co. 

The trial was continued for twenty-four 
hours, the coal consumed, and the work 
done being accurately noted; the fires at the 
commencement and the close of the experi- 
ment being fully charged with coal. The 
average revolution of engines was 14.44 per 
minute. The water was delivered from the 
pumps under a pressure as indicated by a 
mercurial and a Bourdon’s gauge, of 234% 
feet, being an average of observations taken 
every half hour. 

The quantity of water delivered into the 
reservoir was 11,287,208 English gallons in 24 
hours. The quantity of coal consumed in 24 
hours was 255 cwt. 

The duty, therefore, of 112 pounds of coal, 
= 103.,% millions of pounds raised one foot 

igh. 

A fier the experiment of 24 hours was 
ended, one pair of engines was stopped, and 
the other pair worked at such a rate as to 
raise seven and a half millions of gallons in 
24 hours ; these were then stopped and the 
other pair worked up to the same speed. 
The boilers, engines and pumps performed 
in a most satisfactory manner. 

Iam, gentlemen, yours very truly, 

JOSHUA FIELD. 

LAMBETH, April 9th, 1857. 


P. §.—I should have mentioned the fa- 
mous test of Taylor’s Cornish Engine, Bucket 
and Plunge Pump—steam cylinder, 85x10 
feet, 83 strokes per minute. Steam at 40 
pounds initial. The average cut-off for the 
whole year of 1842 was about one-ninth 
of the stroke. There were three used during 
the year; one-seventh, one-ninth and one- 
eleventh. The engine was at work at the 
United Mines. The average daily duty for 
twelve months was 107,000,000 of pounds 
raised one foot high with 95 pounds of Welsh 
coals, and there is no record of any body 
‘* flying off the handle” about it, either. 

W. H. & 
————— +e ——— 

There has just been turned out of the 
Philadelphia and Reading car shops, at 
Reading, according to the Twmes and Des- 
patch, a new passenger locomotive, which 
will shortly make a trial trip. It will use 
coal dirt as fuel, and it is expected that it 
will be the fastest ever built by the Reading 
Railroad Company, the speed having been 
estimated at 75 miles per hour. It has four 
driving wheels, each five feet seven inches in 
diameter, and four truck wheels, each thirty 
inches in diameter. The fire box is eight 
feet long by eight and a quarter feet wide. 
The cabin is placed over the middle part of 
the boiler, instead of over the fire box, as in 
ordinary locomotives. 


—— me 
A large grain elevator at the Eads jetties 





question of speed, it would be perfectly 


below New Orleans, La., is in contemplation, 
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| Mechanical Intolerance. 


The science of mechanics is progressive. 
Certain facts in it are established beyond 
any reasonable doubt, but many things are 
yet subjects of experiment and controversy, 
not having been clearly proved or disproved 
soas to make their settlement conclusive. 





| The open discussion of these questions often | 


| develops a degree of intolerance among certain 
| leading engineers that works serious disad- 
vantage to the profession. Intolerance is 
the worst distemper that seizes upon the 
master spirits of mechanical progress. Often 
when an engineer holds views at variance 
with most of his contemporaries he is so 
positive as to brook no opposition. He hotly 
decries the merits and ability of all those who 
combat his position upon the question at issue. 
He tries to persuade every casual visitor to 
his office that certain of his contemporaries 
are donkeys because they do not agree with 
his views. 

Again, we often see an engineer successful 
in some chosen specialty trying to build up 
a peculiar theory or system of his own, and 
endeavoring to overthrow everything that 
will not conform to it. Sometimes his zeal 
leads him to write a book, assailing the pub- 
lished works of other engineers which have 
been proved of great practical value, a course 
which usually gives him notoriety, if not 
popularity, and affords a relief to his com- 
bativeness. 

Students of engineering find so many 
contradictory assertions put forth, by those 
who are believed to be competent authorities 
upon mechanical matters, that they become 
contused and led astray in the pursuit of cor- 
rect knowledge. In most cases these erratic 
assertions are circulated to gratify a spirit 
of intolerance directed against some fortu- 
nate competitor. Experts frequently delight 
in laying pitfalls for each other. Instead of 
uniting to advance mechanical discovery, 
they too often diverge to hinder it. 
hibitions of intolerance re-act upon their 


mechanical decision made by the parties. 


of generally accepted mechanical knowledge, 
and makes an important discovery, he is 
obliged, in many cases, to defeat the jealous 
obstinacy of a whole category of self-styled 


its application. When an engineer gets in 
the way of decrying all original results ob- 


it alone” unaided. This course will soon 
bring him to a better and more liberal under- 
standing of the principles of mutual depend- 
ence. 
helps, the evolvement of mechanical truths. 


temper should receive no encouragement. 
——— ope 
The Prison Labor Muddle Again. 








What the three states of Massachusetts, 
Connecticut and New Jersey have gained by 
the recent session of their joint committee on 
the Prison Labor Contract System may be 





the testimony taken. In such investiga- 
tions, it seems inevitable that the witness 
stand must become a sort of refuge for a 
swarm of dilettante special pleaders, arguing 
| in favor of the system in question, rather 
than testifying to the facts, upon the one 
/hand, and a delegation of aggrieved manu- 
'facturers damaging their own cause by the 
| advocacy of impracticable remedies (such as 
| abolishing the use of machinery in prisons) 
| upon the other. 
| much real information seems likely to be ex- 


: | tracted regarding a question so difficult and 


| complicated, as the question under review. 
| Then again, public sentiment is befogged by 
| long newspaper disquisitions upon the admit- 


8 | 3 . 
| ted importance, not only of making our 


| prisons reformatory in their discipline, but of 
| giving convicts a course of training which 
| will be useful to them in after life. No sen- 


| sible opponent of the prison labor contract 


either of these propositions. 
{ 





authors, by creating public distrust in every | 


If one engineer goes somewhat in advance | 


experts, before he can open a clear road for | 
tained by any of his contemporaries it is| 


best to give him a free field and let him “‘go | 


Intolerance always represses, never | 


conjectured, but the presumption is not | 
flattering, owing largely to the character of | 


Out of such testimony not | 


| On the contrary, the contract system is | 


|open to attack for the very reason that it 
| brutalizes the convicts, by making them 
slaves to mercenary taskmasters who care 
nothing for their reform or well-being, with- 
‘out giving them any sufficient knowledge 


of any business to make them practical self- | 


supporting mechanics. 


has been making what some of its friends 
| have deemed a hopeless war upon this in- 
iquitous system. We are pleased, however, 
to note so powerful an ally as the New York 
| Herald, which well says in its issue of Nov. 
15, with reference to one of these very 
| points, viz : the reformatory aspect of the 
| contract system: 

| 
| vided by a State for the benefit of its crimi- 


For months past the AMERICAN MACHINIST | 


What are the reformatory influences pro- | 


nals? Punishment always, generally a chap- | 
|lain, and sometimes a library—only these, | 


| and nothing more. 


What are the influences | 


| beside the perverted nature of the prisoners, | 


| that oppose these? 
/ma 
sys 


A great many, but in) 
ny States the worst is the contract labor | 
tem, by which the men are placed practi- | 


cally, body and soul, under the control of | 


' contractors who consider themselves charged 
| only with the duty of getting the greatest 


the hands of political thieves, so’ far as its 
prison management is concerned, no man, 
who has any faith left in human nature, will 
consider it unanswerable. Whatever change 
is made must be made by law, and knowing 
the danger the lawmaker needs but a small 
modicum of common sense to enable him to 
avoid it. Proper methods of appointment 
and undivided responsibility of prison officials 
should secure at least decent management, 
and even a pretty stiff dose of indecent 
management would be more tolerable all 
round than a return to the present brutalizing, 
unjust and unthrifty methods. 


———- $e 


Prospects of Adverse Legislation. 





The present session of Congress opens 
with the country in a much different position, 
as to the prosperity of all legitimate indus- 
tries, than at the close of the last session. 
Manufactures and trade have experienced 
such a revival as to place languishing busi- 
ness enterprises upon a better and more sub- 
stantial basis. The future looks more hope- 


| ful than upon any other assembling of Con- 


| possible pay. A contractor determines how | 


| much per day a man should do of a certain | 
| kind of work, and the rule is uniform, re- | 
|'gardless of the condition of the prisoner, | 
| provided he is not excused on account of | 


| sickness. If the work is not done the prison- 


ier must be punished—not for his own good, 
| not for an actual offence, not for the benefit 
|of the State or community, but solely that 
‘the contractor shall not suffer a few cents in 
| pocket. 
| kept silence about it. For nearly a quarter 
| of a century the civilized world has sorrowed 
over the prison sufferings of Jean Valjean, 
| who went into jail a tender-hearted youth 


If a more brutalizing system has, 
ever existed in penal institutions history has | 


| 
} 


| possible quantity of labor for the smallest | gress since the panic of 1873. Its continued 


brightness would seem to depend largely, to 
use a hackneyed phrase, upon preserving the 
statu quo. Itis not probable that any start- 
ling financial legislation will be indulged in 
this winter, but there is a cause of apprehen- 


| sion to which public notice has been but 


| 
| 


| and emerged a hardened crimina), but many | 


'a New York convict suffers more severely 
/and unnecessarily than the hero of ‘‘ Les 
| Miserables.” 

What is the economic result of this sub- 


consequent intensifying of every bad habit 
of the convict, is not hard to imagine. 


of trials, incarcerations, &c., are but a small 
part of the total. Many of them leave fami- 


many times as much as he uses. 


| for his share of a house robbery about one- 
| tenth as much as will have to be expended 
in replacing the stolen articles. The com- 
munity loses at this rate by many a rascal, 
who might have been reformed in prison had 
not an itch for the semblance of economy 
turned the man over to a set of taskmasters, 
whose system would ruin any honest me- 


make him worse. 
| 


farmed out to self-seeking contractors at 40 
cents a day, it should be considered, that the 


|convict is kept slaving away, week in and | 


The | 
loss to which a professional criminal subjects | 
the State cannot be made good by the labor | 
of half a dozen honest men, for the expenses | facturers and workmen. 


| 


| 


| mission of the State to contractors, and the) 
Such ex- | 


lies of paupers behind them, while every one | 
of them who lives by his profession wastes | Te 
A pick- | 
pocket steals a watch worth two hundred | 
dollars and sells it for twenty; a burglar gets | 


| 


little directed. The advancing prices, and 
increasing demand for iron and steel, have 
not only stimulated production throughout 
the country, but have given rise to consider- 
able importations. So long as prices are 
maintained these importations are likely to 
continue. Low prices of iron in Europe, 
taken in connection with heavy producing 
capacities, must always have an important 
bearing upon our markets. The only thing 
preventing permanent depression of our iron 
and steel manufactures is a strong protective 
tariff. There is no other safeguard against 
crowding our markets with a foreign product 
to the serious damage of American manu- 
Does any intelli- 
gent and well-informed citizen believe that, 
without a protective tariff, we could have 
ached our present grade of prosperity? 

A concerted effort is now being made to 
reduce the tariff in the interest of a few im- 
porters and certain establishments they have 
connections with on each side of the Atlan- 
tic. If it is done the business boom must re- 
ceive a check. Prices of iron and steel goods 


| must then decline, wages decline, and more 


| 

| or less workmen be thrown out 
| men 
| chanic and can do nothing for a bad man but | such a movement has been tried before, and 
| has every time resulted in disaster. 
| Now, with regard to the practical training | question will again come before Congress 


In the light of modern progress such a dis- | that a convict gains while his labor is being | this winter, and the people will watch with 


_week out, month in and month out, perhaps | 


| year in and year out, upon some one single 
detail of manual work, and leaves the prison 


| 
| 


at the close of his term with just enough | 


knowledge of the branch of manufacture at 
which he has been employed to make him 


earning a living by it is forced upon him. 
| What this question wants is the consideration 
of law-makers far seeing enough to discern, 
that a state or city cannot afford to make its 
prisons ostensibly self-supporting, at so great 
cost to the thousands of honest artisans 
whose livelihood is destroyed by such unequal 
competition; that a moderate, direct tax, if 
necessary, to be paid by the whole com- 
| munity to supply an honest deficit, incurred 


}and just than the pretended savings now 
| gained at the expense of convict and com- 
| munity alike; and that reasonably managed 


‘into a complete knowledge of the special 
trade selected by him, are necessities—to 
gain which no amount of patient statesman- 
| ship will be thrown away. 

As to the argument, that a system, whose 


19 | System, as now practised, denies the value of ends are so clearly defined, cannot be changed 


of employ- 


t. This is no imaginary picture. Just 


The 
great interest for its rightful disposition. 


Engrayings and Electrotypes. 





In last week’s issue Mr. Park Benjamin 
threw out some pointed suggestions about 
preparing trade catalogues and circulars. 


| Our experience prompts us to offer a few re- 


helpless and desperate, when the necessity of | 


marks about engravings and electrotypes. If 


/amachinery manufacturer has a magnified 


inits prison management, is more economical | 


notion of ‘‘ economy,” he will be almost sure 
to send his drawings or photographs to from 
two to six wood engravers, soliciting esti- 
mates on cost of making cuts, and will ac- 
cept the cheapest offer. A ‘‘ first-class job” 
is invariably promised. When the blocks 
are received, with prints of the same, the eco- 
nomical machinery maker is apt to discover 


| that the ‘‘effect” of the views is very different 


and a final resolution to ‘‘let it go.” 


from a contemplation of the original objects. 
Then follow alterations, loss of patience, 
If the 


| | first decision was a mistake, the last can be 
prisons, which diversify the industries | 
practised in them, as well as train the convict | 


| without leaving the community helpless in | 


called nothing better than a blunder. 

The purpose of an engraving is to give a 
correct representation of a machine to enable 
those who do not see it to obtain an idea of 
its appearance. Now, what kind of econo- 
my is it tosend a prospective purchaser a 
distorted and unattractive view of the ma- 
chine he is likely to want? Better use the 
cut for kindling wood and have another 
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made by an engraver who knows a machine | interest in practical mechanics—or theoretical 
handle from a monkey-wrench, and who | either, for that matter—is before us as we 
can,and habitually does, ‘“‘sculp” accurate rep- write, and a cursory glance at its profusely 


resentations of mechanical objects. A poor 
engraving is dear at any price; a good one is 
cheap at twice or thrice the amount asked 
for the former. Our most successful ma- 
chinery manufacturers will fully substantiate 
this declaration. 

We receive many catalogues and circulars 
from manufacturers exhibiting views of ma- 
chines and tools that might consistently be 
used to embellish the pages of a comic al- 
manac. Some are wood engravings, and 
others apparently made by acheap ‘‘process.” 
A good machine is often condemned by 
reason of a poor representation on paper. 
Good engravings aid largely in selling ma- 
chinery at full prices. To many people, a 
cheap, poorly executed engraving conveys 
the idea that the manufacturer secures no 
greater excellence in the machine itself than 
in its representation. 

The wood cut should only be used as a 
pattern from which to make electrotypes for 
printing. These cost but little. The afore- 
said economical machinery maker has one 
électrotype made frum each engraving, and 
lays away the latter so carefully that he can 
hunt it up only at the semi-annual stock-tak- 
ing, about Christmas, or the fourth of July. 
The former he sends to some printer or pub- 
lisher, and has about an even chance of get- 
ting it again within six months. (We claim 
a little indulgence here, never having lost an 
electrotype since the AMERICAN MACHINIST 
came into existence.) It has often been our 
fortune to see parties lose $10 worth of time 
and effort in writing and searching for a 25 
cent electrotype. 

Sometimes careless individuals will have 
no electrotypes made, but use the wood cut 
itself for printing. It is, in such cases, 
likely to be spoiled. When the original cut 
is lost or spoiled, an electrotype may be used 
as a pattern and duplicated just the same as 
the cut itself. It would pay manufacturers 
to give this subject more attention. 








Ee 


| illustrated and clearly printed pages leads us 
to the belief that it is just what every manip- 
ulator of minerals and metals ought to have. 
It seems to have all the desirable features of 
the , with none of the undeni- 
ably objectionable peculiarities which mar 
the latter. 


(From the Norristown Herald.) 

THE AMERICAN Macuinist, New York, 
has entered upon its third year, with a large 
and increasing patronage. It is a very hand- 
some and valuable weekly, employing able 
writers in all its departments. The sub- 
scription price is $3 a year. 








(From the Wilmington Morning Herald.) 

The AMERICAN Macurnist of New York 
has just entered on its third year as bright as 
ever. 


(From the Steubenville Daily Herald.) 
The AMERICAN Macarnist, published at 
New York, enters upon its third year this 
week. It is a deserving publication and 
should be in the hands of every engineer, 
draughtsman, machinist and architect. 


(From the Columbia (Pa.) Courant.) 

AMERICAN Macurinist.—This is one of the 
best magazines for mechanics, engineers, 
inventors, etc., that we know of. With the 
number bearing date November 15, begins 
the third year of successful publication. Is- 
sued weekly at $3 per annum. Single copies 
six cents. Address 96 Fulton street, New 
York. 

(From the Philadelphia Trade Journal.) 

The AMERICAN MACHINIST, with its last 
issue entered the third year of its publica- 
tion. At first a monthly, it has been 
published weekly since June last. The 
AMERICAN MACHINIST is and has always been 
one of the best special trade papers that we 
know of, and is always full of valuable in- 
formation. It should be found on the desk 
of every manufacturer, machinist and en- 
gineer. Our contemporary has our best 
i wishes for future success. 





The reason that no Extracts from Chor- | 


dal’s Letters appear in this issue is that we 
have seventeen engravings to accompany the 
next Extracts, which are not yet ready. 
The subject treated is of unusual interest to 
engineers, and we hope to present it in a 


week or two. 
—_-<>- —__ —. 


Boiler makers and steam users would all 


do well to read carefully Mr. W. H. Hoffman’s | 


series of articles on Boiler Proportion and | 
Construction, now appearing in our columns 
and which will be continued for several 
weeks to come. 
est in any patent boiler, and writes from the 


standpoint of a thoroughly qualified and dis- | 


interested mechanical engineer. 


EDO 





Friendly Comments. 





(From the Poughkeepsie Daily Eagle.) 

A Goop ParpER.—The AMERICAN MAacut- 
NIST, published at 96 Fulton st., New York, 
has just entered upon its third year of | 
publication. It is as its name indicates a 
paper for the Machinist and practical En- | 
gineer, and is filled every week with articles | 
of especial value to these classes. A copy of 
it should be in every machine shop, if not in | 
the hands of every employee there. The | 
result could not fail to benefit the trade in | 
making better mechanics and better work. 


(From the Watertown (N. Y.) Daily Times.) 

THe AMERICAN MACHINIST, devoted to the 
interests of machinists, engineers, founders, 
boiler makers, 
smiths, commences upon its third year with | 
this week’s number. It is now a sixteen page | 
weekly, illustrated in an elegant manner, and | 
printed handsomely on fine paper. We know | 
of no way that a mechanic, who wishes to 
keep up with the times, can invest $3.00 so | 
well as to subscribe for this journal. 


(From The Times, Marlborough, Mass.) 
The AMERICAN Macurnist, an illustrated | 
weekly paper, devoted to the interests of | 
machinists, engineers, manufacturers and 
inventors, and everybody else who takes an | 


Mr. Hoffman has no inter- | 


pattern makers and black- | 


| (From the Jersey City Evening Journal.) 
Among the numerous technical journals of 
high excellence that now abound, one of the 
latest established is the AMERICAN MACHIN- 
Ist, which has in an unprecedentedly short 
time, forced its way into the very 
front rank of this class of publications, both 
,as to circulation and.influence. Although 
only beginning the third year of its existence 
it has already obtained a weekly circulation 
| of nearly 9,000 copies, a success almost un- 
paralleled. It has, however, been fairly de- 
| served, for the discussions and articles that 
have filled the columns of the MAcurnist 





| have been in all cases of wide scope, great 
practical value, thoroughly alive and timely, 
| and the production of specialists of acknow]- 
| edged eminence, such as Thurston, Emery, 
| Nystrom, Hill, Lyne, Porter, Grant, Buell 
'and others. It is an invaluable source of in- 
formation for all engaged in the different 
| departments of mechanical, civil and steam 
| engineering, and should be in the hands of 
| every mechanic and engineer in every work- 
shop in the country. Its influence in raising 


the standard of mechanical labor and pro- | 


|moting thought and a desire for improve- 
| ment among artisans and mechanics is in- 
| valuable. 


Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMBRICAN MAcuINIsT, Sept. 18 and 
20 issues. Send for circular to Wm. Main, Piermont, 
Nee 

Tool Chests with best tools, scroll saws, wood and 


designs. Amateurs’ and Machinists’ Tools. Send for 
Catalogue. Tallman & McFadden, Philadelphia. 


12 Plain Milling Machines, improved pattern, weight 
1,400 Ibs. each, just finished and ready for immediate 
delivery. Brainard Milling Machine Co., Hyde Park, 
Mass. 
How to lay out the teeth of Gear Wheels. Price 50 
cents. Address E. Lyman, C. E., New Haven, Ct. 
For sale low, 6 and 20-horse Portable Engines. 
7x14, 7 x20, and 16x 48inch. Horizontal Engines. 
3x 13%, 3% x 14, and4 x 14 foot Tubular Boilers. All 
guaranteed to be ina No.1 condition. Other sizes on 
hand. Belcher & Bagnall, 40 Cortlandt St., New York. 


Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our speculty, 
correctly and according to common sense 
methods. 

















(1) J. M., Cleveland, O., writes: Will you 
please give me some rule for finding the lap on a slide 
valve. Suppose the engine is 48in. stroke, travel of 


of Fig. 2 says that the other (Fig. 1) is a humbuge 
Letters a and b represent the valves. A. We would 
say that the principle of Fig. 1 is the best, because the 
circulation is rapid, unobstructed and will radiate a 
great deal more heat, while the circulation of Fig. 2 
is entirely too slow, and agreat deal of the heat is 
lost. Some of the best heaters are now made with a 
trap to each section, or, in other words, each section 
communicates with the steam pipe so that no water 
accumulates in any of the sections. A little investiga- 
tion will convince the most skeptical. 2. Can I 
return the drips to my boiler without a trap, (I carry 
60 lbs. of steam). Ifso, how? A. You can, by plac- 
ing your boiler below the level of all the pipes, return 
the drips, but we would advise you not to do it, as the 
water is liable to back up in the pipes as the pressure 
falls in the boiler, and on a cold night is liable to 
freeze up and burst the pipes. The advantages gained 
by the use of the trap are numerous, and will over- 
balance any extra expense. 


(83) L. O. C., Sedalia, Mo., writes: Lama 
young mechanic, and in view of the fact that the older 
mechanics are very much afraid of telling us young 
mechanics too much, [ consider your Journal the 
proper source from which to obtain the necessary in- 
formation as to the following questions, viz.: 1. A cast 
bevel gear wheel, 273¢ in. outside face of teeth, 4% in. 
long, depth of tooth 14%,in. Is this proportion cor- 








valve 6in., what lap is required to cut off at one half 
stroke? A. Rule. Length of stroke of piston and} 
throw of valve being known. From the length of the 
stroke of the piston, subtract the length of that part 
of the stroke that is to be made, before steam is cut | 
off. Divide the remainder by the length of the stroke 
of the piston, and subtract the square root of the 
quotient. Multiply the square root thus found by one 
half the length of the stroke of the valve, and from the 
product take one halfthe lead (if any) and the remainder 
will be the amount of lap required. For cutting off at 14 
stroke. Thus, 24" — 48! =24+48=,/5=.101X3= 
2.121" lap. Ortocutoff at % of the stroke. Thus 36// 
—48/! = 12+48 =.25 = a/ 05X38 =1.5" lap required, 
Or see Haswell’s Engineers and Machinists Pocket 
Book: on page 587, factors are given which, multiplied 
by the length of stroke of valve, will give the required 
lap. By the aid of the accompanying illustration you 
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willeasily understand the rule. The crank circle is 
represented by A, the valve travel circle by B, the lap 
circle for cutting off at 3¢ stroke, by C, and for 
cutting off at % stroke by C'. The distances are all 
markedin plain figures, and are correct, with the ex- 
ception of the distance marked %in. on the line E, 
which should be 1'4in. as on the line E'. It is not 
necessary to work out the square root by the formula, 
as the roots of different numbers can be found in the 
ordinary tables found in most of the mechanical 
pocket books. The distances marked on the lines D 
and D' represent the proportions for cutting off at 3 
stroke, and the distances on the lines E and E! for 
cutting off at 34 stroke. 





rect? A. There have been a great many gears con- 
structed for which the above proportions would answer, 
but gears are generally constructed proportionally to 
the work which they have to do; and in regard to the 
depth of tooth, we would say that a much shorter 
tooth is used now, than ever before,and has been found 
to give satisfaction. 2. The gear mentioned is to run 
or match into a wood cog wheel; to chip and file the 
cast gear correctly. How should one proceed to !«y 
it out after it has been turned up in a lathe? A, 
By the aid of the accompanying illustration we 
will give some plain directions how to get the lines to 
lay out your gears. To find the proper level for any line 
or angle: Let A represent the end of aline of shafting, 
and draw theline C D to represent the line of shafting 
(which may be drawn at any angle), to which power is 
to be transmitted. The line CD will also represent 
the center line of the bevel gear which is to receive 
the motion. Suppose the shaft C D to revolve three 
times while the shaft A revolves once, draw the parallel 
line FE at any moderate distance (for example a foot 
scale), then draw the parallel line F G@ at 3 feet dis- 
tance, after which draw the dotted line F H through 
the intersection of the shafts A and C D, and likewise 
through the intersection of the parallel line F E and 
F G, to the point H, then F H will be the pitch line of 
two bevel wheels. In laying out the teeth in a bevel 
gear, a gauge should be made resembling a T square, but 
with this difference: the stock should be hollowed to 
fit the circle of the outside of gear. The edge of the 
blade should be in line with the center of the circle. 
In laying out the teeth, divide the circle into the same 
number of parts that there are teeth, and lay out each 
tooth on the outside. Then, with the gauge men- 
tioned, draw the center line of each tooth on the top 
of each one. Then from each center line lay off the 
teeth on the inside. The shape of teeth and pitch 
line are taken from the drawings, the pitch line being 
put on the gear when turned 
up. 3. The pitch circle on 
largest diameter was set 3-32 
inches outside from center 
of tooth, and smallest diam- 
eter was set 1-16 inch out, 
side of center of tooth, 
which made the circle % 
inch in diameter larger than 





! 
an 





centre of tooth. Was this 








correct? A. Yes, for some 





gears, but not for all. 4, 








Business Specials. 


| Forty cents a line for each insertion under 
| this head. 








| Brown & Sharpe M’f’g Co., Providence, R. I., keep 

| in stock at reduced prices Patent Cutters for the teeth 

| of gears which can be sharpened by grinding without 
| changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 

The Huntoon Steam Governor Co., of Lawrence, 
| Mass., warrant a direct saving in steam of from 10 to 
| 20 per cent. over any other Governor known; 
| while for quick and accurate regulation, great durabil- 

' ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


| Calvin Carr, Cleveland, O., and 44 Centre Street, New 
| York, Galvanized Iron Cornice Machinery, 











Please give a plain correct 
rule for laying outa gear for 
chipping and filing, or any 
other stated size gear. A, 
For chipping and filing, lay 
out as previously directed, 
and make your lines fine, 
It is a good plan to make a 
tin template for the shape 





of the tooth, as you will get 





better results. For instruc- 





tion on gearing generally, 





Fig. 2 


: 
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(2) A. P. B., New York City, asks: 1. Will | 


you please inform a reader which of the two enclosed | 


see the articles now being 

published in the AMERICAN 

Macuinist. Your other 

questions will be answered 
|in next issue. 


(4) J. H. H., Syracuse, N. Y., asks for a 

















































































































sketches is the best stack of pipes for heating a room | rule for finding ue circumference of different circles 
by steam, each having the same number of feet of pipe? | without going into decimals. .A. No accurate rule of 
Fig. 1 takes steam in all at once, while Fig.2 has to| this kind can be given. The circumference of a 
traverse back and forth. In an argument, the advocate | circle can be found very nearly—near enough for any 





of Fig. 1 says that his is the best, while the advocate ' ordinary practice, by multiplying the diameter by 
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8.1416=375%%. We advise you to ta 


and study decimal fractions, which are simple and | 
easy to understand. It will probably save you much 
time and annoyance to become acquainted with deci- 
mals. 




















We learn from W. W. Wilcox, Superintend- 
ent, that C. J.L. Meyer, manufacturer of sash, | 
blinds and doors, at Fond du Lac, Wis., has 
built a machine shop65x108, and intends build- | 
ing about 20 large stationary engines, vary- | 
ing from 7x12 (15 horse) to 20x30 (100 horse). 
The shop is furnished with all Putnam tools, 
lathes with 7 feet 4 inch swing, planers 20x4 
feet bed, 20 feet shafting lathes, etc. They 
make their own patterns and castings, having 
a pattern shop 36x40 and foundry 60x60. 
Their cupola has a capacity of melting thirty 
tons in two hours. They also have brass 
furnaces for all kinds of brass castings, and 
run about 25 hands. 


W. F. & J. Barnes, at Rockford, Il., 
manufacture lathes and foot powers, and 
are getting out a new catalogue. They run 
85 to 40 men 10 hours all the year round. 
Their works consist of foundry, wood shop, 
machine shop and paint shop. The works 
are run by water power entirely. The Rock 
River at this point has a fall of about 6 feet, 
giving about 2200 horse power. 


The Singer Sewing Machine Works of 
Elizabeth, N. J., are erecting an additional 
foundry, 200 by 100 feet. There is said to 
be no truth in the report that the concern in- 
tends to transfer their establishment from 
Elizabeth. They now employ 1,800 opera- 
tives, and turn out 6,000 machines weekly. 


Sawtelle & Judd, Hartford, Conn., are | 
building one of their condensers for a firm in | 
Cincinnati. They are running full time. 
on general machine work with plenty of | 
orders for some time to come. | 

The Whittier Machine Co., Boston, are | 
running full time, with a large force of men. | 
They are building a great many steel boilers | 
for parties who wish security and durability 


in using steam machinery. 


The Pratt & Whitney Co., Hartford, 
Conn., have been obliged to make an addi- 
tion to their foundry. They have increased 
their force 100 men since Jan. 1, last. They | 
report business better than for the last three | 
years, and a hundred per cent. better than | 
one year ago. | 

The Providence and Worcester Railroad | 
Company are laying the foundations for 
their new machine and repair shops at Val- 
ley Falls, R. I. 


The Erie City Iron Works, Erie, Pa., are 
putting up new boiler shops 350 x 100; cost, 
$10,000. 


The Goulds Manufacturing Co., of Seneca 
Falls, N. Y., are very busy manufacturing a 
full line of most excellent pumps. All their 
pumps are reliable and trustworthy—made 
from the very best material and by skilled 
workmen. In sending out their products the 
company always hold in view the necessity 
of sustaining their well-earned reputatation, 
and never slight the smallest details. The 
company was established in 1848, and now 
employs 200 men. Their machinery and tools 
are all of the latest and most approved 
patterns, and they take the pains tokeep them 
up in good condition. Their pumps are 
shipped all over the world, and are as well 
known abroad as at home.—Railway Review 

Tn 

Machinists’ and Engineers’ Supplies, 











New York, Nov. 20, 1879. 

Items this week are as scarce as hen’s teeth and 
about as substantial. While business is good, as com- 
pared with times before the ‘‘ boom,” there is a lull as 
compared with the past few months. No novelties are 
being offered and no changes in prices have occurred 
that we can hear of, and we have searched diligently 
with spectacles and a dark lantern. 

Emery goods are low and may advance with the 
new year. 

Cotton Waste has advanced one cent per lb, within 
the last four weeks, and finds a brisk marketin Eng- 
land, where they make it up into shoddy cloth for 
younger sons and decayed gentlemen’s wear. 

Wrought Iron Pipe may waver somewhat in price, 





AME 


full of orders till March next. 

We can see no indications of any material reaction 
either in business or prices, other than the natural 
slackening incident to the season of Thanksgiving 
turkeys, Christmas gifts and New Year calls. 


—_—___+-____ 


Iron Review. 
New York, Nov. 20, 1579. | 

There 8 nothing new to report, prices eee | 
firm, without likelihood of weakening. The demand 
in the Western States is reported exceptionally brisk, 
and mills ful' of business. A letter frum England 
reads: ‘The South Staffordshire makers, such as 
Bagnalls, Barrows, Brown & Freers, &c., have ad- 
vanced their list prices 10 shillings per ton, which 
stiffens prices generally in England, and the tendency 
continues decidedly upward.” 

Those persons who have been looking for a break in 
the prices of iron seem likely, from all that we can 
learn, to be still further disappointed. 

Pierson & Co., 24 Broadway, New York, continue 
to report prices out of store: 

Boiler makers’ supplies: Tank Iron, 4%c.; C. No. 1 
Boiler Plate, 43%c ; C. H. No. 1 ditto, 5c.; Best Flange 
ditto, 6c.; Boiler Rivets, 5 to 6c. 

Other Iron Supplies: No. IX Pig, $30 to $31 per ton; 
Iron Rails, $46 to $55, according to weight; Old Rails, 
$31.50 to $32; Fish Plates, 3c. per lb.; Railway Spikes, 
3%c.; Bolts and Nuts, 414c.; Common Bar Iron, 3c., 
basis from store; Refined,3 2-10c., basis; Ulster, 3 8-10c., 
basis; Machinery Steel, 7c.; Best Tool Steel, 121<c.; 
Norway Bar Iron, 54¥c.; Norway Sbapes, 6c.; Nail 
Rods, 6 to 6%c.; Sheet Iron, 414c., basis; Angle Iron, 
4c.; Pee Iron, 4%c; Band Iron, 3 6-10c.; Hoop Iron, 
3 8-10c.; Horse Shoe Iron, 3 8-10c.; Hot Polished Shaft- 
ing in lengths, 2 ft. and longer, 7 to 8c., according to 
size; Small Black Rivets, 50% oft in papers, 35% off 
in bulk. 





——— +> 
Metal Review. 





LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of Nov. 20th, 
1879: 

The metal market, without much change during last 
week, is carefully watched by leading dealers, and in 
Pig Tin especially a sharp turn may occur at any 
time. London is steady, and strong at £92.10 per ton; 
Singapore, $27.50 per picul. Would quote to-day, 
Banca Tin, 25c.; Malacca and Straits, 22c.; Billiton 
and Australian, nominal, 22c.; ‘Lamb and Flag,” 
20'/c.; Antimony, owing to scarcity of ores and light 
stocks of Regulus, is higher, and offerings nil: 
Cookson, 18c.; other brands, 164c. Pig lead can be 
advanced in paice if leading holders so decide, price 
to-day,55gc. for prime American brands. Spelter is 
neglected, Domestic, 6c. to 6%{c.; Imported “8, S.,” 
6c. to 6%c. Ingot Copper, strong, 2134c. to 22c.; 
spot, 224¢c., January and February deliveries. Nickel, 
$1.25 to $1.50. Bismuth, $2.50; Solder, No. 1, 12c.; 
* Half-and-half,”’ 14c. 








Situations Wanted—Help Wanted. 





We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 


words), at the nominal rate of twenty-five cents |- 





Sor each insertion. 


Position wanted as draughtsman by a practical me- 
chanic ; experienced in designing, perfecting, and 
superintending construction of special machinery. 
Address, D.C, A., office of AMERICAN MACHINIST, 96 
Fulton street, New York. 


Situation wanted as a Foreman Boilermaker by a 
Scotchman with best of recommendations. Has been 
foreman over six years. Address, BoILERMAKER, Office 
of AMERICAN MACHINIST, 96 Fulton street, New York. 


An Eastern man, 38 years of age, with 20 years ex- 


machinery and metallic articles, under the American 
system of duplication; competent to superintend, 
solicit, estimate cost, correspond, or discharge any of 
the duties connected with such business, will soon be 
at liberty, and would be glad to communicate with 
parties in the West with a view to an engagement. 
References given. Address P. O. Box 1937, Bridgeport, 
Conn. 





MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 


Send for List of Plates, now ready, and Catalogue of 


RICAN MACHINIST. 


perience in the construction and manufacture of light | 


ke an arithmetic | but valves and steam fittings are firm, makers being; W.C. Verder, 404 College Ave., Davenport, Iowa, 


and Walter Hawley, Sharon Station, Dutchess Co., N. 
Y., will each pay one dollar for a clean copy of Vol. I, 
No. 1, AMERICAN Macuinist (November), 1877. 


Scientific Books. 


Send 10c. for new Catalogue, 1879, to 


D. VAN NOSTRAND, | 
23 Murray & 27 Warren Sts., 
NEW YORK. | 
MACHINISTS’ | 

AND 
FOUNDRY SUPPLIES. | 


Machinists’ Tools, Drills, and Taps and | 


Dies. Also, Belting and Steam Packing of | 


all kinds, and a general assortment of supplies for | 


FACTORIES AND MILLS. | 


T.B. BICKERTON &CO.)| 
No. 12 South Fourth Street, 
PHILADELPHIA, PA. | 

| 
Soft, Strong and Smooth | 


CASTINGS 


In Gray Iron and Brass, for small Agricultural 
Implements, Churns, Washing Machines, etc., either 
Plain, Galvanized, Bronzed or Japanned. Patterns 
and Models made to order. Send for estimates for 


Castings, te. LIVINGSTON & CO. 
Iron Founders, Pittsburgh, Pa 


GEO. C. TRACY & CO. | 


Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 


Before doing anything in re- 
gard to Patents, send for our 























A. J. WILKINSON & COQ. 
186 & 188 Washington Street, 
BOSTON, MASS. 


Machinists’ Tools & Supplies, 
CUT BRASS GEARS. 
CATALOGUES FREE. 





_ . CHARLES MURRAY, 
ENGRAVER on Woo}],), 


No. 58 Ann. S7, 
New YorK. 








JOHN FISH, 


Mechanical Engineer, 
145 Broadway, Room 33, 
New York City. 


Special attention given to Designing and Superin- 
tending the Construction of Improved Machinery. 


(Of the Pneumatic Tramway Co.) 


Hoisting Engines, Air Compressors, and Pneumatic 
otors a Specialty. 


Working Drawings and Plans, Specifications and Esti- 
mates furnished. 










Machinists’ Supplies, 
\\ CHAMPLIN & SPENCER, 
| 154 E. Lake Street, 
CHICAGO, Ill. 


J Sole Agents for the Tanite Co.’s 
Solid Emery Wheels, Grinding 
: Machinery, &c. 

Also, agents for Shepard’s Screw Cutting Lathes 
Dealers in Morse Twist Drill Co's Guods and small 





SAWTELL 


140 page book, “‘ALL ABOUT | tools for all workers in iron or wood. Send for 
PATENTS,” mailed free. Catalogue. 
20% Saving BY ATTACHING 25% Increased 
in Fuel, Power, 


Hamilton's Independent Air Pump & Condenser 


TO YOUR ENCINE. 


MANUFACTURED ONLY BY 


E & JUDD 


HARTFORD, CONN. 





CUYAH 





atent Bala 


Built by Cuyahoga Works. 


OGA WORKS 


4000 lb. Steam Hammer, 
‘with J. F. Holloway’'s 


Manufacturers 


Tet le DO Tae 
MARINE ENGINES, 


BLAS1 FURNACE 
Miaachinery, 


nced Valve, 








ale 


STEAM 


Hammers 


Send for Circulars. 


Cleveland, Ohio, U. S. A. 





STEAM ENCINE ECONOMY. 


The DIXWELL IMPROVEMENTS 


FOR WORKING ENGINES 
WITH SUPERHEATED STEAM. 





Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 








 CHUCKS,WISES, FILES,EMERY 
GRINDERS, EMERY: WHEELS WIRE 
STEEL,BRASS, TAPS, DIES. MACHINE, 

SET & CAP SGREWS; GEAR WHEELS, LATHES 
SHAPERS, DRILLS SCROLL SAWS &SMALLTOOLS 


& STATE WHAT KIND OF TOOLS YOU REQUIRE. 
TALLMAN & MS FADDEN. PHILADELPHIA. 








; abet 4 1 m & § ; Sea a 
} i] 
M COMP ert MECHANIC,” BT ANT ANS 
contains 00 ~ woe hy P mgrevingsl = 
ndustria acts. culations, Processes, 
129.9008 Secrets, &c., IN every Occupation. A $5 book 
freo by mail for $2.50, worth its weight in goid to any 
Mechanic, Farmer, or Business man, Agents Wanted, One 
Agent reports only one refusal in obtaining 85orders. An ad. 
is utterly inadequate to describe the work. For Til. Pamphlet 
send stamp toR. Moore, ::0. 20 Cooper Inst., New York. 








Tables, over | 
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APPLICABLE TO ANY ENGINE. 
GEO. H. BARRUS, Agent, 


| Office, 553 Shawmut Avenue, - BOSTON. 


On exhibition at, the American Institute Fair with 
| the Buckeye Engine. Estimates furnished on appli- 


| cation. Address, during the Fair, 206 West 53d Street, | 


New York. 


FOR ILLUSTRATED CATALOGUE 
SEND of Mathematical Instruments and Ma- 
terials indispensable to Millwrights, Millers, Me- 
chanics and Artisans. Address KAY & BRO., Pub- 
lishers, Springfield, Ohio. 


RICHARD DUDGEON, 


24 Columbia Street. 
NEW YORK, 


Maker and Patentee of 
IMPROVED HYDRAULIC JACKS, 
Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Seam Hammers, 


Communications 
by letter will receive 
prompt attention. 


Jacks for Pressing on Car Wheels or 
‘Crank Pins made to order. 
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NICHOLSON FILE CoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CuT. 
FILERS’ TOOLS and SPECIALTIES. 
**Nicholson File Co’s” Files and Rasps. 
**Pouble Ender” Saw Files. File Brushes, File Cards. 


Also, 


ss a Fae ag pg! ag ao 
acer orse Rasps. ise File Holders. 
Handled Rifflers. Stub Files and Holders. 


Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U.S.A. 








. W. LeCOUNT ) r0 (! (! AC ( 
v4 > oe BOLT FORGING MACHINES. 
South Norwalk, - Connecticut. 
Manufacturer of 
LeCOUNT’S NEW AND IMPROVED 
BOILER CLAMP. 
Is made of steel; is heavy and very strong ; the foot 
is planed square by the screw; the screwis a good job, 
done in the lathe on true centers, and a good fit in 
iong nut with a fullthread. Is suitable for any heavy 
work. Opens fourinches from center of screws ano 
runs back four and one-half inches, 
osc 
Se 
ae 
= 
} 2 
i fy: 
So: 
2 : 
=» ::|Power Hammers, Machinists’, Black- 
smiths’ Tools and Wood-Working 
Machinery a Specialty, 
mg 4 
-: 8. C. FORSAITH & CO., 
e 
wm 
— : am 
SEND FOR DESCRI ‘'!IVE CIRCULAR. MANCHESTER, N. H. 








American Wateho0l Co, Waltham, Mass, 


MANUFACTURERS OF 


MACHINERY 


Watch and Clock Making: 


AND 


Special Tools and Machinery of all kinds, 


The accompanying cut shows our No. 3, or Machinist Bench Lathe. This lathe was originally designed 

for the American Watch Co., and has been adopted by all American watch companies and by many clock com- 

anies of this country, and watch companies of England and Switzerland. All agree in pronouncing it the 
best lathe for small work ever made. 





HALUW’S PATENT 


DOUBLE COMPOUND LEVER CUTTING NIPPERS. 


= Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
Price $1.25. Increased power without a clum- 
Sent by mail for 6 cents8Y 2d expensive increase of 
additional. size. 2d. That the construction 
Every pair warranted. of the Nipper should be such 
that any damage to the cutting 
jaw or handle, from wear or 
- accident, could be repaired. 
All orders should be addressed 


MACHINISTS’ 





A.F. PRENTICE & CO. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 








Screw Cutting Foot Lathe. 
Price, $150.00. 


5 feet bed. 


Hand and Foot Power Lathes. 





SLIDE RESTS. 











Swings 11 inches. Special Machinery and Ma- 


chine Jobbing. 
\ WEICHT, 600 LBS. 8 





FOOT POWER LATHES 
A SPECIALTY, 


54 Hermon Street, 
WORCESTER, MASS, 






















\ 


TURNING MILLS. 
Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 














ABRADLEY’S BRADLEY’S CUSHIONED HELVE HAMMER. 
AT HELVE AMMER, Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 





nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial Exhibition, in 1876, 

¥ Being the highest award given any goods of their class in America or Europe. 

IT HAS MORE GOOD POINTS, LESS COMPLICATION, 

MORE ADAPTABILITY, LARGER CAPACITY 

DOES MORE AND BETTER WORK, TAKES LESS POWER. 
COSTS LESS FOR REPAIRS. 

THAN ANY HAMMER IN THE WORLD. 
Guaranteed as represented. (Established 1832.) 


} BRADLEY & COMPANY, Syracuse, N. Y, 


The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


| 


Tm 


Branch Office, 22 to 24 & 26 So. Canal 
Street, CHICAGO, ILL. 








Invaluable to 
Users of 
Emery Wheels. 


Thousands 
in 
Successful Use 


For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICACO, ILL. 


Machinists SOpplies, "’sterrav aco, 


J. A. FAY & CO., 
Railroad Supplies, ae oan Supplies, 


we sep Seamship Suppl, IMPROVED MACHINERY FOR WOOD CUTTING, 


ire Department Supplies, Namberi 00 aiff 
umbering some 300 erent 
W. Ss. MIDDLETON, Machines-—Planingand Matching 
52 John Street, New York. Machines, Surface Planing Ma- 
t2” Estimates promptly furnished large chines, Molding and Tenoning 


; Machines, Mortising and Borin 
buyers personally or by mail. Machines, Carving apd Dovetail- 


2 ing Machines,Shafting and Friez- 
%» ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal 
WOOD WORKERS. 
Band, Scroll, Ripping and Cut- 
ting-off Saws, Band and Circular 
= Resawing Machines, Spoke and 
== = Wheel Machinery, Shafting, 
Hangers and Pulleys, etc., etc. Original in design, 
simple in construction, perfect in workmanship, saves 
labor, economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 


M POWER CO. 


80 Cortlandt Street, 
New Work City. 


SPECIALTY, 


VERTICAL STEAM 
ENGINES. 


OVER 800 IN USE. 


Twenly Different Sizes, 2 to 120 H, P, 


With or without Boilers. 

















Many of our Engines have been at work 
for ten years, giving utmost satisfaction, 
and having cost little or nothing for repairs. 


Rated Power and Surplus Strength, 
Accurate Speed and Smooth Running, 
Freedom from Breakage, 
Reliability, Durability, and 
General Satisfaction Guaranteed, 


We are now quoting lower Prices 
than ever before. 


LON ; 
ME vo — ti 





SEND FOR NEW PRICE LIST. 


Stoves and Fire-Place Heaters, 


COMBINING 


THREE THINGS IN ONE APPARATUS: 
Open Fire, Close Stove, Warm Air Furnace. 


Send for descriptive catalogue and testimonials from highest scientific and practical 


authorities in this country. 
OPEN STOVE VENTILATING CO. 
78 Beekman 8t., New York. 











Designer and Constructor of 
Eiawser and Rope Machinery 


W. H. HOFFMAN, M. E., 





Working Drawings of Bapipes, Boilers, Machinists’ 
and Boiler Makers’ Tools, 


PASSAIC, New Jersey. 
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The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE ~HUCK 


AND THE 


SWEETLAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


PRICES REDUCED. 








April 1st, 1879. 
From this date a discount of 30 per cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 15 per cent. 
from the list price of the Sweetland Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 








Address 
P. O. Box 2187. 


PIERSON & CO. 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 


Newell’s Patent Universal Grinder, 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. Iti is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sia thousand jive hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West 19th Street, New York City. 

















~ yee! The Hendey Machine C0 


uuiiiaaaas y sii Wolecottville, Conn., U.S. A. 


penned Tools of all kinds; GEAR WHEELS, parts ot MANUFACTURERS OF THE 


DELS, and materials ot all kinds. ( ‘atalogues free. 
MANVILLE PATENT IRON 





Booeace’ & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 





E. E. GARVIN & CO. 


Manufacturers of Planare ant Sha ere 
Milling Machines, Drill Presses, p 
— Latte, 
chines, Cutter 24 in. alii: 15 in. ‘iia 5 ft. x 24 in. 
ot he Planers, 34 ft x16 in. Planers, 24 in. Ama- 


Milling Cutters, 


all shapes and | teur’s Hand Planers, with Chuck and Centers, 


Guiting and |8 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
a =e Hollow Steel Spindle Hand Lathes, Brass 
139-143 and Wire Slitters, Spring Chuck and Com- 
CENTRE ST, | mon Clock Lathes. 
Cornell’s B’ld’g peep 
LZ NEW YORK. &#™ Send for Catalogue giving description of Tools, & 


with names and opinions of users, and mention where 
you saw this, 


y ¢®"Send for il- 
/ lustrated Cata- 
logue. 











No. 4 Milling Machine, 





NEWELL & CHAPIN. 
ENGINES INDICATED, 


W. H. ODELL, POWER MEASURED. 


BOX 274, YONKERS, N. Y. 


STEAM PUMIPS. 








( gam HENDEY |) 


Wy MACHINE © cP 





HENRY R. WORTHINGTON, 


239 Broadway, N. ¥, 83 Water Street, Boston. 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WaTER Works—Compound, Condensing or Non-Con- 
densing. Used in over 100 Water Works Stations. 


Steam Pumps for all purposes—Duplex and Single 
| Cylinder. 


PRICE LIST ISSUED JAN. 1, 1879, WITH A 
REDUCTION EXCEEDING 30 PER CENT. 
WATER METERS. OIL METERS. 





Establishea THE FAMOUS 


HUNTOON :™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. S. Government, also by leading Manufacturers in all classes of Work. 


Circulars mailed on application to 


HUNTOON GOVERNOR C0., Lawrence, Mass. | 





SCHLEN KER’S 


Screw Cutting and Nut Tapping Machines, 


fT 


A 
= = 
PITT 







Mm r 
IN ~ } 


i i i Hi, 


Seven Different Sizes. 
‘gnS0OTe}B) pezeIIsni[] Joy pueg 


The Most Simple, Rapid, Strong, Durable, Powerful, Accurate, 


and Has More Good Points than any other 
Bolt Cutter in,the World. 


HOWARD IRON WORKS, Buffalo, N.Y. 


1866.) 





THE 


Goddard Emery Whee 


E. A. GODDARD, 
Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 


MACHINISTS’ SUPriLisze. 





Warerooms, 176 FULTON STREET, NEW YORK. 
THE MORSE FEED-WATER HEATER AND PURIFIER. 




















u 








Hittenberg -Sarber Eng St.L. 
Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 


E L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 


| 

| 

engines. For further particulars, address 

| WANGLER, St. Louis Boiler Works. 


J. Fe 























DecemBer 6, 1879. | 





WONDERFUL 


PUNCHINC. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 
AND THE WORK : 
241 TONS PER SQUARE INCH 
STRONGER than with the Fiat Punon. 
Can be used in any Punching Machine, by license 
from the patentee. 
D. L. KENNEDY, 
{0 Cortlandt St., New York. 
CAUTION.—Infringements will be rigorously prose- 


JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U, S, 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 








STEAMS HYDRAULIC 
ENGINEERING. 


FRANK H.POND M.E. 
CORRESPONDENCE OT TQUIS Mo. 


SOLICITED. 
P. BLAISDELL & CO. 


MANUFACTURERS OF 


Machinists’ Tools. 


Worcester, MASS. 
IMPROVED 


Hollow Spindle Engine Lathe 














Length of Bed, 42 in. Swing,11 in. Turns 22 in. 
between centers. Three Cone Spindles and Wheels. 
Weight 450 Ibs. 


FRASSE & CO., 


MACHINISTS’ SUPPLIES, 
P. 0. BOX 4627, 
62 Chatham Street, 


PATTERN AND BRAND LETTERS. 
. PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK: 


Boynton & Plummer 


WORCESTER, Mass, 


Manufacturers of 


HAND SHAPING MACHINES. 


New York. 








These machines 


have a stroke of 
q i, six inches and may 
ip “& be readily adjusted 





to work any less 
distance. Length 
of traverse eight 
inches. Vertical 
adjustment of table 
five inches. The 
surface of hand 
wheel is made flat 
so as to carry a 
4 belt when wanted 

ca for power. The 
Same machine on legs, with three speed cones for 
power and wheel for hand use also, making them 
complete in all their appointments, and a desirable 
tool for Model Makers, Die Sinkers, Railroad Shops 
and all other shops where machine work is done. 


|THE ALBANY 





AMERICAN 


ae Fens ON 








This Trap automatically drains the water of con- 


densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 
Albany Steam Trap Co. 
ALBANY, N. ¥. 








ESTABLIS 


HED 1848. 


WILLIAM SELLERS & CO. 


& SrA DELLA... 


Machine & Railway Shop Equipments 


Shafts. 
Couplings, 
Hangers, 
Pulleys, 
Mill Gearing, 
Ete. 


—_ 


Railway Turntables & Pivot Bridges. 


NEW PATTERNS. 


New York Office, 






Lathes, 
Planers, 
Drills, 
Shapers. 
Bolt Cutters, 
Ete. 


Gifford Injectors,'Sellers’ Improvements 


SIMPLE, EFFECTIVE 


79 Liberty Street. 





a 
i f 


a, , 


“Pres” Ble oa Euan 


STEEL SCREW PUNCHES, TUBE BRUSHES. &C. 


THOS. PROSSER & SON, 








foose Pulley Lubricator. 


Sectional View. 


The only reliable auto- 
~ matic ose Pulley 
\. Oiler in the World. 
AM Saves Oil, Belting, 
} Machinery, Time, soil- 
ing of Fabrics, &c., &c. 
Will un from one to 
y three months with 
H once filling. Gives 
3 general] satisfaction. 
§ For illustrated de- 
1 scription see April issue 
of American Machinist, 
y 1879, or send for circu- 
y lar. Address 






Loose Puliey Lubricator 
Mi’g Co. 
P. O. Box 1030. 


MIDDLETOWN, CT. 


















Vertical and Yacht Engines, 





THE RowLanD VERTICAL ENGINE. 


LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C.& A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 





£ Goulds Manufacturing Co. 


Manufacturers of all 
Foree and Lift 
ro UR Wells, Rail. 

roads, Steamboats, 

Windmills, etc, 

FIRE ENGINES, 

Hydraulic Rams, 
AMALGAM BELLS 
For Churches, Schools, 
N and Plantations. 
\ Corn-Shellers, Sinks, etc, 
Pumps and Materials for 


/ Driven Wells a specialty. 
W Satisfaction 












oe Catalogues 


a rurn 
INQUIRE FOR COULDS PUMPS 
[RE FO! SENECA Fatt, N. Y. 
WAREHOUSE, 15 Park Piace, NEw YORE City. 





DOW NER’S 
Anti-Incrustation Liquid 


YOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 


Is a Chemically Scientific Preparation, 


‘SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new orclean boilers scale cannot form, as 
|scale-producing constituents are neutralized. 

| IN BARRELS AND HALF BARRELS, 
Circulars on application. 

A. H. DOWNER, 

(Proprietor and Sole Manuf’r.) 

17 PECK SLIP, N. We 





PRACTICAL ARTICLES. 


Original articles by twenty-nine of the best 
writers on mechanical subjects, as below, were 
contributed to the AMERICAN MACHINIST, 
and appeared in the numbers here men- 
tioned. Other original articles from the 
same and additional writers are appearing 
in our columns from time to time. Copies 
containing these articles can be ordered 
through any newsdealer at 6 cents each. 


Prof. R. H. Thurston. 
Sizes of Safety Valves. December, 1877. 


Prof. John E. Sweet. 
Defects in Building Engine Lathes. - June 28, 1879. 
A Novel Centering Device. July 19, 1879. 
Engine Construction. August 9, 1879. 
Prevention of Injury from Machinery. Sept. 13, 1879. 
Bits of Experience. Oct. 11, Nov. 15 and 29, 1879. 


Chas. E. Emery, Ph.D. 
Marine Governors. October 18, 1879. 


Park Benjamin, Ph. D. 
Safes and Safe Breaking. Nov. 1, 1879. 
Concerning Trade Literature. Nov. 29, 1879. 


John J. Grant, M. E. 
Starting Apprentices, January, 1878. 
Standard Gauges and Tools for Accurate Measure- 
ments, ay, 1878. 
The Lathe and its Uses. Angust, 1878. 
To prepare a Shaft Properly for Turning. Oct., 1878. 
To Turn a Shaft properly. December, 1878. 
To Bore ané Turn a Pulley properly. July 5, 1879. 
Theron Skeel, C. E. 
Methods ot Setting Boilers in Brickwork. Decem- 
ber, 1877. 
John W. Hill, C. E. 
Strength of Steam Boilers. July, 1878. 
The Properties of Water. August, 1878. 
Composition of Fuel. September, 1878. 
Charles T. Porter. , 
Advantages of High Speed Engines. August 9, 16, 
23, Sept. 27, Oct. 11 and 18. Nov.15 and 29, 1879, 
John W. Nystrom, C, E. 
Horse-Power of Steam Boilers. Nov. 22, 1879. 
** Chordal.’? 
Extracts from Chordal’s Letters, in every issue since 
pig _ except March; August 30, and Sept. 
27, 1879. 
Balancing Pulleys. August, 1878. 
Scraped Surfaces. August 30, 1879. 
A Mechanical Time Keeper. July 5, 1879. 
L. F. Lyne, M. E, 
Practical Method of Setting the Valves of a Loco- 
motive. November, 1878 
Boring Locomotive Cylinders. December, 1878. 
Faulty Construction of Locomotive Boilers, Man- 
agement, &c. January, 1879. 
Improvement in Slide Rests. May, 1879. 
Use and Abuse of the Engine Lathe. June 28 and 
August 23, 1879. 
Use of the Ratchet Drill. July 12, 1879. 
The New Musical Steam Whistle. July 26, 1879. 
Oil Stones and their Uses. August 9, 1879. 
What Constitutes a Good Lathe. August 30, 1879. 
Use of Lubricants. September 20, Nov. 1, 1879. 


Wm. Lee Church, C. Ee 
Piston Speed of Engines. September, 1878. 
Engineering Popularized. Jan., Feb., March, April, 
May, June 28, July 19, Aug. 16, 1879. 
Talks. Nov. 22, 1879. 
Charles A. Hague. 
Engine Duty and Indicator Cards. April, 1879. 
Steam Engineering. June 28, August 2 and Septem- 
ber 20, 1879 
ee Speed and Steam Compression. October 4, 
9. 





Thos. Hagerty, M. E. 

Grinding and Polishing Metal Surfaces by Hand. 
December, 1878.. 

Wm. H. Hoffman, M. E. 

Engine Proportion and Construction. July 26, 
Angust 2, 16, 23, 30, September 13, 20, 27, an 
October 4, 11 and 18, 1879. 

Boiler Proportion and Construction. October 25, 
Nov. 8, 15, 22 and 29, 1879. 

W. H. Odell, M. E. 

Calculated vs. Actual Engine Duty. 


Samuel S. Webber, C, E. 
Varieties of Friction. April, 1879. 
Turbine Water Wheels. Nov. 29, 1879. 
Wm. J. Williams. 
Dry Plumbago vs. Tallow and Oils in Steam Cylin- 
ders. December, 1878. 
The Injector and its Economy in Raising Water. 
March and July 5, 1879. 
Tvapoestion of Water in Steam Boilers. August 9, 


January, 1879. 


Steam Boiler Explosions. October 18, 1879. 


Joshua Rose, M, E. 
Lathe Dogs and Drivers. 


Hi. L. Stellwagen. 
Putting Shafts in Screw Vessels. 


Wm. Main. 
Method of Grinding a Perfect Sphere on a Lathe. 
October 25, 1879. 


“VV. Hook.” 
Remodeling Valve Motions. August 2, 1879. 
Setting Up Steam Engines. August 16, 1879. 
sae Coenas of Smal] Steam Cylinders. August 30, 
8 


Valve Motion Diagram. September 27, 1879. 
Moulding Raised Pulleys. October 11, 1879. 
Motion Curves. October 18, 1879. 
Putting Up Shafting. October 25, 1879. 
Virtual Velocities. Nov. 1, 1879. 
Foundry Cupolas. Noy. 15, 1879. 
Railroading Emergencies. Nov. 15, 1879. 
Laying out Gear Teeth. Nov. 22, 1879. 
How to Set a Slide Valve. Nov. 22, 1879. 
F, F. Hemenway. M™. E. 
Boiler and Cylinder Pressure. Anges 23, 1879. 
Automatic vs. Fixed Cut-offs. August 380, 1879. 
Discussion on Steam Economy. Sept. 27, Nov.8, 1879. 
R. Grimshaw, Ph, D. 
Concerning Steam Fire Engines, July 12, 1879. 
Practica] Instruction. September 27, 1879. 
E. H, Robbins. 
Steam Condensation and Pressure. 


Nov. 15, 1879. 


Nov. 29, 1879, 


September 27, 


1879. 
What is the Power of my Engine? Oct. 18, 1879, 


J. H. Dunbar. 
Some Engine Tests. October 25, 1879. 


F. G; Woodward. 
How to Adjust Shafting. November 1, 1879. 
A Substitute for an Equilibrium Slide Valve. 


8, 1879. 
Machine Finish. Nov. 29, 1879. 


D. F. Nisbet. 
Re-compression as a Factorin Economy. Nov. 1, 


Nov. 


John Fish, M, E. 
Compressed Air. Nov. 22 and 29, 1879, 
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Patent Automatic Cut-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEW BURGH, N.Y, 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 





SCOMPOUND ENGINES 
For City Water Works; also for Manufacturing purposes, etc. (Highest duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
AND BRASS CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


JARVIS PATENT rURN et 


FOR SETTING 


STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 


want same principle as the SIEMENS’ PROCESS OF MAKING S'TEEL, utilizes the waste gases with hot air on top 
e fire. 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 
Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular, P. O. BOX 3401, BOSTON, MASS. 


MIDVALE STEEL WORKS, 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear Blades and Granite Drills. 
ALSO, 


MACHINERY, FILE, FORK, HOE AND SPRING CAST STEEL: 


Address A. M. F. WATSON, 
Warehouse, 12 North 5th St., Philadelphia. 


LATHE ATTACHMENTS 


FOR MILLING, 
Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers. 


See American Machinist, Sept. 13 and 20. 
For circular address WM. MAIN, 


—— 
CASTINGS 


IRON 





AT THE 


A 
Y THIRTEENTH 8 3} 
Si EXHiBrTion WASE 








General Sales Agent. 








COL 4 4 C4 Ve 
Rel 








FROM 1-4 TO 10,000 Ibs. WEIGHT. 


True to pestern, sound and solid, of unequaled strength, toughness and 


dura 
An ee, substitute for forgings or cast iron requiring three-fold 


Gearing of 4 ral all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
vi 
1, e 4 Crank Shafts of this steel now running proved superior to wrought 


ORANK SHAFTS, CROSSHEADS and GEARING specialties. 
Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
Works, CHESTER, Pa, 407 Library St., PHILADELPHIA, 


D. SAUNDERS’ SONS, 
Yonkers, N.Y., 


Manufacturers of 
Steam and Gas Fitters’ 
TOOLS, 

Pipe Cutting & Threading 
MACHINES 
For Pipe Mill Use, &e., 
A SPECIALTY. 


Bend for Circular, and say where 
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THE “BROWN” 


AUTOMATIC CUMOFF ENGINE, 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 





SIZES and PRICES. A NEW DEPARTURE: 


_verticax. VERTICAL AND HORIZONTAL ENGINES AND YACHT ENGINES 


OF FROM 10 TO 30 H. P. 

















Horse 
NAME. | power, |PRICE. At a Reduction of Fifty Per Cent. from Former Prices. 
BEST MATERIAL. BEST WORKMANSHIP. LOWEST PRICES. 
Mereury| 10 | $250 Manufactured by HEALD, SISCO & CO., Baldwinsville, N. Y. 
Send for new Illustrated Circular, giving full description, and convincing 
Queen 15 275 testimonials, of which the following is a specimen: ‘ 
U. S. ENGINEER’s OFFICE, 
Monarch| 20 325 PiTTsBURGH, Pa., July 23, 1879. 
1 30 4 _—_—. pak —. & Co., SS ins v tineete ‘niin 
ulean entlemen :—In reply to your letter of the 19th instant, I have to say that we 
Vulea 00 — {srg of pag Reliable ” igs yo — al work since the —o of 
ctober, up to the presenttime. It has been used for driving one of your 
HORIZONTAL = 10 Centrifugal Ma eaeafatong - has oe po entire = mgr The 
only repairs necessary has been the replacing of the piston packing once 
Meteor , 10 | $225 Yours truly, are , A, Mal Ny 
P st Lieut. Engineers, 
Reliable; 20 275 [We desire to call peioulee attention to the above letter, as since it was re- 
ceived by us, Lieut. Mahan hasconfirmed his good opinion of our Engines there- 
Hercules} 30 375 in expressed, by ordering two more of them.] 





POND & BRADFORD 
STEAM BOILE 


MOST REMARKABLE FOR 


Safety, Economy, eeapneny.. 


ALSO, FOR 
Perfect Joints, freedom from 
Leaks, and unequal Expan- 
sion. 





Rapid Steaming. 

9 | pry Steam and Uniform Water 
Line. 

Cleaned Easily and with little 
Labor. 

Suited to all kinds of Fuel. 
A Large Stock on Hand. 


POND & BRADFORD BOILER co. 
For Illustrated Description, see 8A Ca ortlan at St., ~ ew YW ork. 


Am. MacurnistT, Oct. 4. 
WHITTIER MACHINE CO. 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. VY. Office, 120 Broadway. 
































MACHINE TOOLS. 
STANDARD GAUGES. 
Corrective Gauges. 
Measuring Machines. 
Adjustable Reamers. 


BETTS MACHINE CO, 
Wilmington, Del. 


PREN TISS PATENT VISES, 


ADJUSTABLE JAWS, 


Stationary and Patent Swivel Bilan, 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST., NEW YORK. 
SEND FOR CIRCULAR. 


BETTS MACHINE C? mmm” 


WILMINCTON DBL 2 
$ Te 


JAMERICAN AN STANDARD l 
GAUGE & TOOL WO 
PHILADELPHIAS 
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WM. COOKE, 


Wu 


Ws 
Yy 
Railway and Machinists’ Supplies. 


A Perfect Boiler Feeder. 


KEYSTONE INJECTOR, 


Lily 

Noe 
Y 
y 
f} 
Y 
¥4 
N 
N 
A 
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you saw this advertisement. 





6 CoRTLANDT StT., NEw YORK, 
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HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES.: 


Yacht Engines, 
Semi-Portable 
Engines. 







, STEEL AND IRON 
x BOILERS. 


CAN SAll sizes to 225 horse- 
. power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





THE: STOW. FLEXIBLE-SHAFT-CO- ped 















SS... hof*.,, pow "be? vs | she pe e 
pas nits om ves i tM OF hit 
F. 0 gh a ya lve Mel gt maeone aepP 
4 1 1 









ithe 5 
fo Ne tt each 
4% walsh gous Waffen ce th aotE ant prick LIST a riatio™ 


SSoTNOATH. FIFTEENTEN ST: PHILAD ELEHIA: 


Amateur Geared Chucks 


IMPROV EHD. 
23 in. Diam., price $6.00. 24 in., $5.50. 


Made with extra Jaws for $1.00 per set. The Jaws, Scroll 
Workmanship first-class and 
Also, the 
List 








and Pinions are forged steel. 


warranted. Hole through the Chuck % in. 


The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


BvUCESVT= SBSNGINE co. 


Room 42, Coal and Iron Exchange, New York. 
HILL, CLARKE & 00, - - - 86 & 38 Oliver Street, Boston. 


ATR ENGINES. *° “sors 


NO ENGINEER. 


No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery. 


91 & 93 Washington St., N. Y. 


The George Place Machinery Agency 


Offer for sale all the second-hand tools of 
the Wood & Light Machine Co., at their 
Works; also a number of new tools made 
by them at very low prices; also a large 
assortment of new and second-hand tools 














price, $6.00. 





BEST all Steel Drill Chuck in the world 0 to gths. 


Address the manufacturer, 


A. F. CUSHMAN, Hartford, Conn. 





A PRACTICAL TREATISE 


ON THE 


COMBUSTION OF COAL, 


Including Descriptions of various MechanicalDevices, 
tor the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


BY 
WILLIAM M. BARR. 


1 Vol., large Svo., illustrated. 
Price, Extra Ciot - - - 50 
Half Morocco, 3.50 
Sent, postage pat to any pat of the United States 
wen, receipt of the price. Address 
YOHN BROTHERS, bablahers, Indianapolis, Ind. 


A LARGE ASSORTMENT 
—or— 


NEW AND. SECOND-RAND 
MACHINERY 


STEAM ENGINE MACHINERY. 


One Corliss Beam Condensing Engine, = in.x72in. 
One Delemater “ in.x48in. 
One Beam Engine, 6 horse power, 5 in. x10 in. 
a Horizontal Engines, 9 in.x16 in. 
si 8 in.x12 in. 
Two 10 horse Hoisting Engines. 
Two5S ‘* Portable s¢ 
One Upright Engine, 16 in.x16 in, 
One Horizontal Engine, 5 in.x8 in. 
One “4 Corliss Engine, 10 in.x24 in. 
One Locomotive Boiler, 4 ft.x13 ft. 
Judson’s Governors, from 2 in. to 2% in. 


MACHINISTS’ TOOLS. 
One Lathe, 28 in.x20 ft. 








One ‘“ 2 in.x14 ft. 

One “* 16in.x7 ft. 

One ‘* 40in.x28 ft. 

One Pattern Maker’s Lathe. 

One Planer, 42 in.x42 in.x16 ft. 

One “  42in.x42in.x9 ft.(Pond, maker). 
One * 30 in. x30 in.x7 ft. 

One ‘* 27 in.x24 in.x6 ft. (Pond, maker). 
One ‘* 27 in. x22 in.x4 ft. 


One Shaper,12 in. stroke. 
One ‘ §tover’s make. 
One Sletting Machine, 36 in. stroke, 7 ft. wide. 
One 12 in. stroke, 30 in. wide. 
One Bement & Son’s Boring Machine. 
One Travis’ Boring Machine. 
One ding Machine, 
Eighteen Drilling Machines. 
One Root Blower. 
Dudgeon’s Punches and Jacks. 
One Bogardus Mill. No. 5. 


2. 
“ Pair Hand > les 
“ &@ 66 Pope’s Patent. 
One Large aaa Punch for bridge iron. 
One 3000-Ton Hydraulic Press and Pump. 
One Dudgeon Beam Punch. 
Cotton Drawing Macuine. 


WOOD WORKING MACHINERY. 
One Schenck Planer and Matcher. 
One Patent Hub Boring Machine. 
One Daniels Planer, 30 in. wide x 30 ft. 
One Carriage Maker’s Dressing Machine 


STEAM PUMPS. 


One Knowles Special Pump, No. 7. 
One W: mame Steam Pump, No. 4. 


One fn ci Steam Pump, No. 2. 

One Guild & Garrison Steam Pump, No. 3. 
Large lot of Vises. 

Lot of Belting, all sizes. 


J. Gray’s Machinery Depot 


37 Dey Street, New York. 








Forged Gi Twished Machinists’ Dis, 


By an improved process of manufacture warranted 
to do more work than any other drill in market with 
od liability to injury. 


N. Y. TWISTED DRILL CoO. 
240 Plymouth St., Brooklyn, N. Y. 





SECOND-HAND 
Machinists’ Tools. 


One Engine Lathe, 80 in. x 16 ft.. 
One 26 in. x 14 ft. 


Wheeler, new. 


One * “ 26 in. x 13 ft., very heavy. 

One “* $6 22 in, x 21 ft., "for 5 Me ally Whi’ler. 
One ‘* sag 20 in. x 12 ft. Johnson’s. 

Three “ 66 20 in. x 844 ft. Wood, Light & Co. 
Three ‘ of 20in.x6ft. Wheeler. 

One “ 19in. x 7 ft. Whitcomb. 

One ‘ 4 18 in. i 10 ft. Wheeler. 

One ‘* “s 18 in. x 84 ft. Wood, Light & Co. 
Three ‘‘ $6 18in.x7ft. N.Y. g. Eng. Co. 
One ‘* ss 16in.x 8ft. Wheeler, new. 

Two. a 16 in, x 7 ft. 

Three * +6 15in.x6ft. Lathe & Morse. 
One “* *¢ 13in. x 5ft. Gould. 

one 46 ae 24 in. x12ft Not Screw Cutting. 


16in. x 10 ft. Not Screw Cutting. 
a lurge Chucking Lathe and Chuck. 
Two Hand Lathes, 18 in. x 43¢ ft. 


One ‘* “6 13in. x 5 ft. 

aa «CS “s¢ ft: 35 th ft. New Spencer. 

a $4 Tin. x2 

One Planer, 48 in. x 48 in. x (i? ft. Good order. Plass. 
One 30 in. x 30in. x 7 ft. 

One ‘* 30 in. x 80in. x 6ft. Wheeler. 

One ‘* in. x %4in.x4ft. W.L.& Co. 

Two ‘* 22 in. x 22in.x4ft. Wheeler. 

One ‘* 22in. x 22in. x5 ft. é‘ New. 


One Crank Planer, 24 in. stroke. 
One 8 in. stroke Shaper. Gould. : 
One 8 in. + bad Pratt & Whitney. 
One Brown & Sharpe Universal Milling Machine. 
One No. 3 Garvin Milling Machine. 
Three Lincoln Pattern Milling Machines. 
One Whiton 22 in. Gear Cutter, 
One 21 in. Swing Upright Drill. Wheeler. 
One Suspension Drill. Bk. Geared, Self-Feed. Pond. 
One each No. 0 P. and W. 2 and 3 Spindle Drills. 
One each No. 1 P. and W. 3and No. 2, 4 Spindle Drills. 
Three Sensitive Drills, drills to 3-16 in. hole, 
One No. 1 Brown & Sharpe Tapping Machine 

Chasing Bar, 
One No.2 Brown & Sharpe “ 
One No. 4 Stile’s Punch Press. 
One No. 3 Stile’s Punch Press. 
One 10 H. P. Baxter Engine. 
Seyen Stephens’ Vises. : 
Belting, 8 Shafting and Miscellaneous Machinery. 


E. P. BULLARD, 


14 Dey Street, New York. 


and machinery in stock. 


LIST. 
The George Place 


I21 Chambers 


SEND FOR A 


Machinery Agency, 


& 103 Reade Sts., New York. 





ENGINEERS. 


THE RIGHT MEN IN THE RIGHT PLACES 


Having posted ourselves in the specialties of all well 
known Engineers and Chemists, and having made 
favorable contracts with many, we are prepared to 
supply their services. 

For designing, constructing and testing 
machinery and fitting up factories. 

For Hydraulic Works. 

For Bridge Building. 

For Mining Work of all kinds. 

For Blast Furnace Building and Metal- 
lurgical Operations. 

For Sanitary Engineering. 

For Surveys. For Railroads. 

For Reports on New Inventions for 
Capitalists. 

For Analyses and Assays, 

For Expert Testimony in Law Suits. 

For Professional Advice generally. 


THE BEST TALENT AT MODERATE COST. 
Park Benjamin’s Scientific Expert Office, 
87 Park Row, New York. 





GEORGE P. CLARK, 
Manufacturer of the Patent 


su BBR CASTOR. 





SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. Nomore marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfect in action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 
Once tried aes liked. 

GEORGE P. CLARK, Windsor Locks, Ct. 


TYPOGRAPHIC ENGRAVING. 


Steel Punches, Letters and Figures, and 
Steel eampe 8 for Stamping all 
Metals. 


Telegraph and Coupon Wheels. 


Mechanical or other Engraving doneon Metal 
Patterns for Casting in Sand, 
All such work I do in the best style of art, and 
warrant complete satisfaction. 
S. E, ADAMSON, 9 Murray St., N.Y. 
The Artist Steel Stamp and Punch Cutter 











RUSE INER & DVUNWN, 
Schuylkill Falls, Philadelphia. 


. 






Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 perinch. Send for Circular con- 
taining names of users who consider it indispensable 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


*“TictT?om* 


Feed = Water=Heater and Purider, 





‘SIoTlog Uree}g Joy Joye SuLAIMg pus suyvoy J0z 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 





WORCESTER, MASS. 
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BROWN & SHARPE MF6. CO. 


Providence, R. I. 




















MANUFACTURERS OF THE 


Universal Grinding Machine. 


This Machine is arranged for doing a large 
variety of operations of grinding, by the use of 
solid emery or corundum wheels. An addi- 
tional movable table, capable of adjustment by 
a tangent screw and graduated arc, admits of 
gp straight and curved taper grinding with the cen- 
ters of the machine always inline. It is specially 
adapted for grinding soft or hardened spindles, 
arbors,cutters, either straight or angular,reamers 
and standards; also for grinding out straight and 
taper holes, standard rings, hardened boxes, 
jewelers’ rolls, &c. The work can be revolved 
upon dead centers or otherwise. The grinding 
wheel can be moved overgthe work at any angle, 
“by which means any taper can be produced. 
Wheels from one-quarter inch to twelve inches in. 
diameter can be used either with or without water. The feed works and slides of the machine are 
covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 
provided for with graduated arcs.¢ A special chuck, for holding work for having holes ground, accom- 
panies each machine. The spindle and boxes of the machine are of cast steel hardened and ground, 
Distance between centers, 28 inches; will swing 12 inches diameter. am 


MACHINE TOOL WORKS, 








FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, PHILADELPHIA, 


~ MACHINE nts, ‘TAM HAMMERS, te 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING 
BORING and PLANING MACHINES, as well as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning 
drilling, boring, planing and shaping, or slotting, can all be performed with a great saving of time and 
labor. It will be found worth any purchaser’s while to examine our new methods of screw cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 = eds without changing eee. — for 
Catalogue. REbD’K BB. MIL 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
J Engineer or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 

2,4 and 7 H. P. and upwards. Built by ’ 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


Babcock & erHtOOK Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 


In sections easy of transportation. No bolted, screwed 
or packed joints. All jointsmade by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tue!. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attaipableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
prompt Se. 

BCOCK & WILCOX, Engineers, 
380 Cortlandt St, New York 


Engineer. 




















Au 





STEAM 


Pumping Machinery 





For Feeding Steam Boilers, Filling Reservoirs 





uts, Photographs and Prices furnished on appli- 
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SEND FOR CATALOCUE 7 
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AMERICAN MACHINIST. 





eet 6 1879. 


THE PRATT & WHITNEY co. 


HARTFORD, CONN., U.S. A. 


MAKE SPECIALTIES OF 


Drop Mammers, 


PUNCHING PRESSES, 


HAND DRILLING MACHINES, RATCH- 











“a ea ae 


ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
| AND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c- 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., Uv. Ss. A 
MANUFACTURERS OF 


BILLINGS’ DROP-FORGED LATHE DOGS 


These Dogs are forged from the best Bar Iron and Steel for the purpose and warranted a first-class article. 








TRADE TRADE DIE DOG. 
CLAMP Doc. 8 PRIicE LIST. B 
/B\ COMMON DOGS. 
RK. MARK. 
3¢ inch -50 cents, 
ig 60“ 
34 ce 20 “ec 
1 ye 80 ‘ 
14 ‘6 95 
1ig « ‘ae * 
1% 1.25 “ 
2 ‘é 1.40 “ec 
213 6s 1.60 “<é 
3 3 1.80 <“ 
Big“ 2.00 “ 
4 - 2.30 “ 
No. 1. 1% in. bet’n Screws, ” 
— > a “66 “ ¥ = 134 inch between slides............ $3.00 
Per set of three, . . . . 5.50 Extra Dies, 50 cents per pair. 


STEEL AND IRON DROP FORGINGS 


For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. 
Illustrated Catalogue and Price List. 


Send for 





J.M.CARPENTERG 
PAWTUCKET.RI. 


Manufacturer of TAPS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from % to 3 inch. 








WORCESTER, MASS. 





J. M. ALLEN, PRESIDENT. 
W. B. FRANELIN, Vice-PRESIDENT. 
J. B. PIERCE, Secretary. 


DAVID W. POND, 


Engine Lathes, Planers, Drills, &c. 





Monitor Binders tx: American Machinist, 


$1.00 EACH BY MAIL OR EXPRESS. 
GOLD MEDAL AWARDED PARIS EXPOSITION, (878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF AEL KINDS OF 


Prose, Diss and Special Machinery 


FOR WORKING SHEET METALS, &c. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. Y. 





Send for Catalogue of New Designs. 




















Catalogues in tod in Dallars, French band German sent on application, in which 
prices are compu’ Pounds, Francs and Reichsmarks. 








